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GEM OF THE OIL AND GAS INDUSTRY 


Lone Star Steel men are specialists ..true craftsmen. Lone Star is not just a steel 


plant per se... but an organization of craftsmen specializing in fine pipe for the great 


and growing oil and gas industry. 


At Lone Star .. with the finest tools and equipment . . steel craftsmen make API casing, 
tubing and line pipe to a precise quality level that is well known. 


Lone Star pipe is the gem of the oil and gas industry. 
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Industry's First Complete 
Fishing Practices Manual 


FOR SEVERAL YEARS men in the field, engineering 
schools and fishing tool manufacturers have been 
seeking a single source of information on every 
aspect ol fishing operations. 

Realizing this need, 12 months ago the Wor.Lp 
Or staff asked top authorities in the field to pro- 
duce a manual that would: 

1. Describe typical fishing conditions. 
2. Show, step-by-step, how fish are recovered 
3. Describe different types of fishing tools. 

The result of their efforts is being published tor 
Wortp Ol readers starting with this issue-—and 
will be concluded in the September 1 issue. The 
first part describes Cased Hole Fishing Operations. 
lhe second, Fishing in Open Hole. Reprints of the 
Manual will be made available at $1 per copy. 

Following 1s a brief outline of the valuable infor- 
mation contained in this, the first manual of its kind 


to be published: 


Fishing in Cased Hole—Page 47 


® Recovery of Liners Page 50 
@ Recovery of Production Packers Page 63 
@ Recovery of Tubing Page 69 
® Recovery of Rods ..Page 70 
@® Recovery of Wire Line ‘Tools Page 71 
Under each of the above headings, you will find 


a complete, well-illustrated description of methods 
and equipment used to recover fish under typical 
conditions. Also, all types of drilling in soft or hard 
rock, and their allied fishing characteristics are 


described. 


Open Hole Fishing Tools and Methods 
(September 1 Issue) 


I Recovery of Drill Pipe 

A. Free point—-string shot method 
B. Washover back-off connector method 
C. Outside cutting method 

I] Recovery of Drill Colla 
A. Drill collar speal method 
B. ‘Taper tap method 

ee Recovery of ‘Twist-Off Drill Pipe 

I\ Recovery of Small Objects 
Miscellaneous Wireline ‘Vools, Logging 
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BUSY OIL MEN: To help you put first things 
first, scan these time-saving digests on this | 
and the following pages, checking v1 those 


you want to read first. 





| 
Streamline your paperwork ... In |“) , 
clerical worker was able to handle the paperwor! 
tor 30 production workers. The ratio now is r¢ ported 
be as low as one clerk per worker. For a timely discussion 
of the reasons for industry's mounting paperwork pro 
lem, plus several excellent cost-cutting ideas to reduce 
paperwork, turn to Page 73 
} 
Field constructed gas anchors can save money 
- « « Increased pump efficiency and increased pr 
duction can be obtained by proper application of bottom- 
i hole separators Although gas anchors have sometn | 
a been described as inadequate and obsolete, one major 
ry Operatol has found them to be an economical solutiotr 
tO Gas interference problems when used 1n conjunctiol | 


a i 2 ] — ). . 
with proper Operational procedures Page J 


| 


First Cambrian oil sparks western Nebraska 
exploration - « « Discovery of the first Lamotte 


Reagan) sandstone oil in Nebraska adds major impetus 


— | 


to the state’s exploration effort Development of Red 
Willow County’s Pennsylvanian oil fields also is progress- 


. -O 
ing at a brisk pace Page 70 


Sunray’s LPG pilot test pays off . . . Good 

results have been obtained from a 160-acre LPG 4 
: ; . a pilot flood in Bisti field. New Mexico. An additional 6 
THIS ROTARY RIG i; typical of the ones used in explora- million barrels of oil is expected to be recovered through 
tion throughout th Northwest Kansas and Western miscible phase flooding of the 7,000-acre Central Bisti 
Nebraska basi his rig has cut 347 wells totaling 
1,200,000 feet, average 3,458 feet per test without majo 


Unit. Fon a detailed discussion ol the pilot area plus 


downtime repal is owned by Empire Drilling information on geology, reservoir characteristics, reservou 
=o . . . , ; Q7 
Co. of Wichita ! ee story on Page 7 fluids and production history, turn to ; Page 8) 


© 





Watch for your Drilling Progress 
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tential . . . Areuments used to condemn oil 
of the Ouachita Mountains 1 


Cl Ouachita Mountains DO have oil and gas po- 


particular and 


Ouachita facies in general are not well founded. Oil. 
; 
r solid fivadrocarbpons are present In the Ouachita 
\{ Il 11N18 Mi tamorpnism, ort inally thought to be 
' , 1 | ] a 
enera Hased on cursory geological work, 1S 
to have been exaggerated. Structural rela- 
not completely known, but thrust faultine 
sed to OS Page 94 


[| How to design a closed rotative gas lift sys- 


tem , ee ™ \ closed rotative system fo 
termitte oad represents the worst. possible 
onditions, particular] f a time cvcle surtact 

Ss User Injection gas line. This article 
ep-by-step sample calculations for such a svys- 

\ ncluded S CGUISCUSSION OT the effect ol addin 
single sys ant 1 con plete sample lavout 

le well svster Page 103 


[| How to “‘live’’ with your job... Many heart 


SS, m1eTrall eCadachnes and ilcers can be traced 
man’s norance otf himself. In this timely 

| . ’ ‘ ’ 1* 
OVOkKIN article one of the nations leading 
{ ] +} ] ? 
rant discusses he causes of today s 

, ‘ " 

S( es vhat cal he aqaone to curb them. 
new light mn many outmoded beliefs concern- 
emotions and behavio Page 116 


Oil's economic outlook 
| beginning to brighten 


\ PROLONGED period of slower activity and de- 





conomic conditions, the U.S. oil industry's 
ire beginning to bright 


In the first place, the general demand _ picture is 


75 In the second place, the oil industry is succeeding in 


ts to reduce surplus stocks of crude and refined 


a ' ; F , 
Complete details of this 1mprovement trend will be 
ished in Wortp Ot1’s August 15 International Out- 
‘ Issue, a “bonus” issue which annually provides the 
ys most complete and authoritative report on: 
i$ bd \World-wide activity and economk trends 
® Production and drilling statistics 
Ul 
GC i ® Detailed reports on more than 110 countries 
6 es , : 
® Outlook for the U.S. oil industry for the remainder 
} 
a 1960 
Be sure to watch for your 
LT 
NV aes 
35 August 15 “‘bonus” issue! 


s5| Issue in October 
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Oil Industry In Briet 


Here are the latest industry trends, 
revealed by WORLD OIL and industry 
research: 


Demand declines. Domestic demand for 
all oils dropped 4 percent and exports 
were off 17.3 percent in June, compared 
with year ago levels. Gasoline demand 
remained about the same. Six-month 
average for all oils: 9,998,000 bar- 
rels daily, up 1.8 percent over same 
1959 period... See Page 25. 





Inventories decrease. On June 30, 
Stocks of all oils totaled 787,600,000 
barrels, down 3.6 percent from same 
1959 date . . . See Page 25. 





Crude production down. June crude pro- 
duction averaged 6.8 million barrels 
daily, down 3.9 percent from year ago 
levels. However, natural gas liquids 
production increased 6.7 percent to 
923,000 barrels daily... See Page 25. 





Imports drop sharply. Total imports 
dropped 14.7 percent to 1,622,000 bar- 


rels per day in June. Crude imports 
averaged 999,000 barrels per day, down 
17.1 percent ... See Page 25. 


Prices improve. IPAA reports refinery 
prices on four major products are re- 
covering from 5%-year low in May, aver- 
aging 20 cents per barrel higher in late 
July « « « §$ee@ Page 15. 





Well completions down slightly. Oper- 
ators completed 1335 wells per day in 
June, compared with 134 wells daily in 
May. However, 3,994-well total was up 
1.4 percent over June 1959 .. . See 
Page 28. 





Operating rigs decrease. 3,738 rigs 
were reported operating on June 30, 
down 14 rigs from May's end—and down 
661 rigs or 15 percent from June 30, 
1959 . . .« See Page 28. 




















WOODFIELD 
PIPE 
UNIONS 


«+. give 
trouble-free 


service 


Field proved 

Pressures up to 10,000 p.s.i.; working 
pressure 

API Standard threads 


Forged Steel or Malleable Iron — 
Rigid, Misaligning and Ball Swivels. 


+ +e & 


Available anywhere. 


WOODFIELD ROCHESTER LTD. 
Frindsbury Works - Rochester - England 


(IDECO 


WOODFIELD 


Woodfield manufacture Ideco Oilfield Equipment 


NOW ...A complete line of 


rae 


Developed exclusively for solving particular 
problems in the petroleum industry. 
PTA. ‘ ‘ he orig nal Paraffin Treating Chen 1 


cal. Holds paraffin in suspension from formation 





rennery 


DEMULSIFIER D-7 Universal Treating 
Compound. Gives cleaner oil with less heat re- 
sulting in a BETTER PRICI 

STIM FORM®& Clean Well Bore! Designed 
to remove restt t ns in pertorations . . tace ot 


pay iormations 
CORROSION INHIBITOR CI-123 . De 
| tor control of oil field corrosion 


Signe d especial 
roblems 


GYP and SCALE TREATMENT GS-20 
Effective on these types ot carbonates and sul 
phates: calciun trontium, barium and mag 
A FOR INFORMATION . . . Contact Supply Store 
<> Brake Treating Engineer or write direct! 
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Looking Ahead 


Operators to drill 4.9 percent more wells in last half . . . Worip Os annual 
mid-vear drilling activity survey reveals: 





@ 23,721 new wells will be drilled in the United States during last six months of 1960, up 
1.118 wells or 4.9 percent over the 22,603 new wells completed during first half of 1960. 

® ‘Votal of 46,324 wells will be drilled in the United States this year, down 6.1 percent 
from 49,331 wells completed during 1959. 

® 98,875,290 feet of hole will be drilled in last half, up 3,753,687 feet or 3.9 percent ove! 
first half. 

® Footage drilled should total 193,996,893 feet in 1960, down 7.3 million feet or 5.7 per- 


cent from 1959. 


Areas where drilling activity is expected to increase include California, Colorado, Kansas, 
offshore Louisiana, Michigan, Mississippi, Nebraska, southeast New Mexico, West Virginia 


and Wyoming. 


Oil and gas in Washington .. . Pressures exerted by coal and other special interest groups 
in party politics emphasizes the urgent need for oil industry to become more active on 
Washington scene. two good examples are fuels policy and anti-depletion planks in Dem- 
ocratic platform. Predictions are that fuels policy, gas bill, depletion, imports control, and 
tax ISSUES will make the next session of Congress one of the most critical in oil industry 


history . . . Senator Saltonstall (R-Mass.) has proposed that imports Region One (New 
England area) be redefined to allow more residual fuel imports, citing recent 15 cents pet 
barrel increase for fuel oil in New England . . . Petroleum prices are starting to recover 


from 5'/2-year low in May, according to IPAA. Considerable progress in reducing inventories 
and pick up in demand are listed as reasons. Refinery prices for four major products aver- 
aged 20 cents per barrel over May, although they still were below last year . . . Coal groups 
still are flooding Washington—and the nation. with thousands of expensive brochures, flyers, 
and releases in behalf of national fuels policy . . . Interior Secretary Seaton says his Depart- 
ment will act quickly as possible to set up Office of Coal Research to increase use and out- 
put of coal (as per Coal Research Act signed by President Eisenhower on July 7). Interior 
Department already has asked Budget Bureau to approve funds request for first year of 
coal research program. Question: How many oil and gas industry tax dollars will be used 
to revive its stiffest competitor? 


Two firms to explore Atlantic Coast areas... For the first time, oil groups are show- 
ing active interest in Atlantic Coast areas north of Florida (See Wortp Om, June 1959, 
Pages 108-111). Interior Department has received applications from Offshore Exploration 


Group of Houston and Kerr-McGee to explore Georgia offshore area and areas off New 


Jersey, Marvland, Delaware and Virginia. 


Geological Survey has advised Interior Secretary that although no commercial oil and gas 
reserves have been discovered along Atlantic Coast, it is recognized that possibilities of find- 
ing oil and gas increase in a seaward direction because of increasing thickness of sedimentary 
formations in an easterly direction. Water depths are relatively shallow and exploratory drill- 


ing is technologically possible up to 75 miles offshore. 


Plaster ‘“‘pancakes”’ increase crude production . . . Shell Development has successfully 
field tested use of plastic in East ‘Vexas sandstone formations to curb water production and 
boost crude output. Plastic hardens just above the water level, sealing it off from oil-bearing 


formation. 


Method shuts off bottom water drives in sandstone formations only, will be used mainly in 
Gulf Coast and California. In East ‘Texas test, plastic formed in 5-foot radius around the hole. 
Cost: $100 per vertical foot. 
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WHAT DOES THE f 
MUMMY KNOW? 





<a 


| ” The mummy is content because she 
a knows the secret of up-to-date 
economical oil field operation— 
Operation CANtrol, combining 
Waukesha’s world-famous LONG- | 
LIFE Engine with ENGOMATIC, 
the new fully automatic pumping 


control. 





“Heard about my operation? To see Ir 
more of me, find out how to streamline 
your operation by writing for our opera- 
tion— Operation CANtrol.” 
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HOUSTON 35, TEXAS 


EXCLUSIVE DISTRIBUTORS FOR WAUKESHA PRODUCTS IN TEXAS, NORTH AND WESTERN LOUISIANA, SOUTHERN ARKANSAS AND NEW MEXICO. 
PHOTO BY JIM THOMAS 
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Price cutting can be dangerous 


LINE UP 
Then gently tap the first one. As that one topples, it 


SEVERAL objects a certain distance apart. 


Ils against the next, pushing it down— and so on until 
h is knocked flat. 
[his is a OA children have plaved with dominoes 
Industries play the game, too. It is called 


“Knock the Prices Down.” One maneuver pushes 
nst the other until an industry is knocked reeling. 
lhe industry game starts on the world scene. First, 
tre endous reserves of ¢ heap crude oll are found in the 
\liddle East or Africa. 


and Asian refiners play one operator against the 


hen, European, South Ameri- 
er to obtain a price that allows the producer the 


nest possible profit margin. And of course, Russia 


helping push prices down a little more with its 


Le rpric ed crude 


The game continues on the U.S. scene. 
Domestic producers, unable t 
take the leftovers allocated to 


compete with overseas 
ide prices, have to 
by a mandatory imports program. The leftover 
irkets, during a period of slow demand growth, aren't 
ugh-—-so producers have to operate on tighter pro- 
n schedules and tighter budgets. 
In tightening their monetary belts, some producers 
ne drilling contractor against another to get the 
west. possible bid for the smaller number of wells 
they plan to drill. And some drilling contractors, having 
little faith in their services, wind up either with a 
-small profit—-or with stacked rigs. 

Faced with these problems, some drilling contractors 
and operators pit one supplier against the other to get 
the cheapest possible price on parts, equipment and 
services without regard for published price lists which 
are available to all. ‘To get the business, some suppliers 
concede normal price levels. 

AUGUST 1, 
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Result: Some drilling contractors are being forced 
to use lower quality personnel and equipment. Some 
suppliers are being forced to cut down the number 
of stores they operate. 

It is recognized that the use of bids to obtain the 
lowest possible price is accepted as good business unde1 
the free enterprise system. However, carrying this 
or any——practice to extremes can be harmful. And it 


appears that such extremes exist today. 


There is another important factor in all 
this. According to the Robinson-Patman Act, both 
buver and seller commit unlawful price discrimination 
when either takes part in a transaction which allows 
prices to be cut to one buyer in an area in preference 
over another. 

So, unwittingly, some crude producing companies 
are taking part in a trend that not only may help t 
eliminate services that save them millions of dollars 
annually in time and manpower, but they also may be 
committing unlawful price discrimination in some 
instances by taking part in preferential price cutting. 

Of course, drilling contractors and supply companies 
are not helping their own solvency one whit by placing 
too small a value on their own services. 

If the above trends continue, the knock-prices-down 
game will take a disastrous toll, and at least two of the 
U.S. oil industry's most needed services will be seriously 


hurt. 


It is time to stop playing deadly short-term 
economic games and to start reviving the team 
effort that has made the oil industry grow and prosper. 
It is time to stop worrving about grabbing business 
regardless of price and to start operating on a fair 
profit margin that will insure a stronger industry even 


during these days of depressed economic conditions. 
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IN OVERSEAS OPERATIONS... 
GLOBE ‘n’ 
JUNK CATCHERS 
ARE AS VITAL as A VISA! 


. and it’s the only Junk Catcher with interchangeable 
Magnetic and Dog Type Catchers. 


Wherever you may be—from here to breakfast — 
you'll find that the Globe ‘‘Model N”’ is the standard 
Junk Catcher for the industry. It's a fast, dependable 
fishing tool so simple in design, construction and oper- 
ation that any crew can run it with complete assurance 
of full recovery of all types of loose junk. 


The Globe Junk Catcher uses both a magnetic or 
dog type catcher — and each is interchangeable so that 
only one complete outfit is required. Operators appre- 
ciate the maximum flexibility in operation and recovery 
with a minimum of equipment and investment. 


Why don’t you investigate the advantage of this low cost 
“insurance” on your next job? Write for descriptive literature. 


SMALL RIG INDICATOR 





The New 
MARTIN-DECKER 


TYPE “G” 


for the Small 

Drilling Rig 

Workover or 
Production Hoist 


The new Type ‘‘G’’ Weight 
Indicator, is a scaled down 
model of the Martin-Decker 
Type ‘‘D’’, ‘‘E’’ and ‘‘FS’’ 
Weight Indicators. It includes 
the SENSATER permanently 
mounted in the Deadline An- 
chor and all other advantages 
of the larger units, yet it is 
light and small enough for the 
stringent requirements of 
portable rigs. 








WRITE FOR DESCRIPTIVE LITERATURE B-P95 

MARTIN-DECKER CORPORATION 

3431 CHERRY AVENUE, LONG BEACH 7, CALIF 
[-): rld’s principal manufacturer of Oil Well Drilling Instrum 


18 For more data on advertised products, use Readers’ Service Cards, last page 


entation 





Globe Magnet type 
catcher. Circulation 
flows between basket 
head and magnet. 





Both the upper and 
lower catcher dogs 
serve to hold ANY toad 
securely while coming 
out of the hole. 


Otek 


Oitr Z S 


GLOBE OIL TOOLS CO. 
Main Office and Plant: LOS NIETOS, CALIFORNIA 


Branches maintained in all principal drilling areas 























“l've ALWAYS 
preferred 


KING 
GA SWIVELS” 


King Swivels 32GA and 
53GA have been popu- 
lar for many years. 
They have proved to be 
rugged, dependable and 
durable, and are in use 
around the world because 
they are ‘“‘preferred’’. 
The fact that King Oil 
Tools is the largest manu- 
facturer of lightweight 
swivels is supporting evidence 
of King engineering, service 
efficiency and complete all- 
around dependability. 


INDUSTRY RECOGNIZES KING GA 
SWIVELS BY THESE FAMOUS FEATURES: 
@ ALLOY STEELS assure strength with — weight 


© PACKING is V-type, often called chevron 
@ WASHPIPES are seamless alloy tubes, case trdened ané 


» Enease LUBRICATION for the 
e MULTIPLE BALL BEARING Unite pr — ample capacity. 
© OIL BATH Seer ee Ten chant a. 

Choice of BAIL 
For FULL INFORMATION ON ALL RING SWIVELS — SEE 
YOUR NEAREST DISTRIBUTOR — OR WRITE: 


KING O/L TOOLS 


P.O. BOX 15146 + HOUSTON 20, TEXAS + ORchard 3-342! 
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THE CHANGING PANORAMA 





Industry's situation improves further 


THE OIL INDUSTRY'S Situation con- 
ied to improve gradually in June 
Efforts to achieve bette. 


, } 
supply and demand 


nd July 
vlance between 
ire being rewarded 

langible benefits include especially 
better market for gasoline, the in- 


istry’ S most important product 


rices of gasoline have been marked 


t } 


ip some what. al wholesale and re- 


in most sections of the country 


[he prices previously were depressed, 
ind the increases was urgently needed 
Helping to stabilize the gasoline 

ket has been the ¢ irrent strone 
demand. which has caused 


drawals trom storage and relieved 


, 
thie hen SCarcit O tankage 


Demand in June. J otal demand for 
petroleum was disappointing in June, 
after having improved some during 
the spring, averaging 8,871,000 bar- 
rels daily. That was 402.000 barrels 
or 4.3 percent less than booming ( pre- 
steel-strike) demand in June a year 
ago. Domestic demand was down 4 
percent, and exports were off 17.3 
percent. 

The decrease in demand was 
caused by declines for distillate fuel 
oil, residual fuel oil, and miscellane- 
ous products. Gasoline demand was 


the same as in June last vear. 


First Half or 1960. For the first 


halt of 1960, total demand for all oils 


averaged 9.998.000 barrels daily. 


Petroleum Trends... 


TOTAL DEMAND 





CRUDE STOCKS GA 


Millions of Barrels End of Month 





JFMAMJS JAS ONO Jf 


CRUDE PRODUCTION 


SOLINE STOCKS 


illons of Barrels End of Month 





CRUDE OIL IMPORTS 


Millions of Barrels Daily 





DISTILLATE STOCKS 


Millions of Barrels End of Month 


That was an increase of 175,000 bar- 
rels or 1.8 percent ov™ demand in 
the first six months of . 459. Domestic 
demand was up 219,000 barrels on 
2.3 percent. Exports were down 44,- 
000 barrels daily or 17.5 percent, in 
averaging only 208,000 bpd. 

Gasoline demand in this year’s first 
half was 51,000 barrels daily or 1.3 
percent larger than in the like period 
last year, having averaged 4,085,000 
bpd. Distillate fuel oil demand was 
up 44.000 barrels or 2.2 percent at 
2,060,000 bpd. Kerosine demand was 
up 92,000 barrels or 16.6 percent at 
365,000 daily. Residual fuel oil de- 
mand of 1,717,000 bpd was off 42,- 


000 barrels or 2.4 percent. For all 


TOTAL OIL IMPORTS 


Millions of Barrels Daily 
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RESIDUAL STOCKS 


Millions of Barrels End of Month 
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U.S. Petroleum Demand and Supply (Thous. Bbls. Daily) a ee ee gee ee Bae 

















773.000 hp was anit aS of 70. 
JUNI JANUAR Y-JUNI ' pa was an increase Of /U,- | 
May Wy) barre or -+.1 pe reent 
ITEM 1960 1959 & Diff 1960 1960 1959 & Diff i 
DEMAND = : 
cnt oan ane - 
All Oils, Total Demand 8.871 9,273 4.3] 9,27 9,998 9,823 1.8 Supply. New supply in June aver 
Domestic Demand &.656 9 O13 4.0 9.074 9.790 9,571 2.3 or d Q 354. 000) bpd ’ rar crease of 
Export Demand 215 260 17.3 200 208 252 17.5 ~ ’ : dhe ‘ ; 
virtually 500,000 barrels or 5 percent 
Csasoline, Total Demand 4,518 4,547 4,290 4,083 4,032 1.3 , . 
Distillate, Total Demand 1,229 1,254 ».4 1,376 060 2,016 Pe from June last veal Both cdomesti 
Kerosine, Total Demand 266 154 72.7 191 365 313 16.6 ; 
Residual, Total Demand 1,290 1,431 9.9 1,386 1,717 1,759 2.4 Crucit production and impo. ts were 
Other Oils, Total Demand 1,568 1,917 18.2 2.031 1,773 1,703 4.1 . — , 
{ ( wel iy Ow hist VEears [re nis 
CHANGE IN STOCKS O 
os . Q nde prod tor yt ()9.01)0) 
All Oil, Change in Stocks 483 577 132 165 149 l crud PPE COTE C7al 4 6.0 : U 
NEW SUPPLY bpd in Jur vas 274.000 barrels or | 
Potal New Supply 9,354 9,850 9.0 9,406 9,833 9,973 1.4 ».9 percent under the 7.085.000 barrels 
Domestic Production, Total 7.732 7,948 2.7 7.739 7,984 8,066 1.0 a) June las veal Production ol 
Crude Oil 6,809 7,083 3.9 6,809 7,042 7.194 2.1 : s ; 
Natural Gas Liquids 923 865 6.7 930 94.2 72 8.0 natural as Hquiras, however, was up j 
Imports, Total 1,622 1,902 14.7 1,667 1,849 1,906 3.0 9.000 barrels or 6 percent to 92Z5,- 
Refined Products 623 697 10.6 6608 847 946 10.5 mv) | ] er P ¢ 4 Inn 
Crude Oil, Tetal 999 1.205 7.3 999 1.002 960 4.4 UY Dp Olal ports Ol 1.622.000 
( 1 East of Californi: 733 950 22.9 691 742 758 r | , } ) 
ee ee bpd in June were down 280,000 bar- 
CRUDE RUNS rels or 14.7 percent from the same 
(rude Runs to Stills 8.090 7,987 1.3 7,930 8.040 8,052 0.2 ; i ; ; st En . ee 
Domestic Crude 7,045 6,937 1.6 6.861 7,043 7,123 1.1 Nn onth ret ‘ , Crude oO imports 
Foreign Crude 1.045 1.050 0.45 1,069 997 929 > > : I 
averaged 999,000 bpd. down 206.- 
| 
a ) barre S oO] 1/ | percent Imports 
U.S. Stocks of Oils (Million Bbls. at End of Month) , - 
ot refined products averaged 625.000 
POTAL IN U.S EAST OF CALIFORNIA bpd, a decrease of 74,000 barrels ot 
{} «*? ( 
June June May June June May 06 perce! 
KIND OF OI! 1960 1959 & Difi 1960 1960 1959 % Diff 1960 ] t 
Crude runs to. stills were lareet 
oO 787.6 + 3 773 | | 
All Oils 7 ( 16 6 6 773.1 ' hat desirab ne Phe, Wwer- 
Crude Oil 256.8 272.5 5.8 259.5 224.1 234.1 4.3 225.9 
Gasoline 201.7 196.1 ».9 210.9 171.0 167.6 2.0 178.8 ed 8.090.000 bpx« , ncrease of , 
Distillate Fuel Oil 111.7 121.0 7.7 93.5 100.2 108.1 7.3 82.1 . ; ? 
Kerosine 27.3 »7 .4 0.4 24.7 26.0 7.0 3.7 »2.9 HU UO barre S OVE \I na 105.- 
Residual Fuel 41.2 55.5 25.8 39.9 28.3 9 0 2.4 27.0 : - ; 
Other Oils 148.7 144.1 3.2 144.6 0 Darrels oO1 per more than 
runs in fur st veal i 


U.S. Crude Oil Production, by States (Thous. Bbls.) 
Stocks. Lota stocks rt all oils were 











Daily Average for Month Potal, January-June increased durin: Jue by 1454 million : 
June June May barrels o1 185.000 bpd Lhe large 

STATE or DISTRICT 1960 1959 %& Diff 1960 1960 1959 XY Diff 1 yt,: 

ae Esai addition consisted of seasonally ac- 

Alabama 17.9 14.9 20.1 18.6 3,167 2,396 32.2 oh a 1 , , ' ] 

Arkansas 77.5 81.3 4.7 80.6 14,149 14,264 0.8 Cumulatineg distillate fuel oul, residual 

California 837.2 849.5 1.5 835.5 151,502 152,840 0.9 rae ee 1] . 

Colorado 127.8 124.3 2.8 129.6 23,334 22,838 2.2 fuel oil, and kerosine. ‘Those additions i 

Florida 1.0 1.2 16.7 1.0 197 213 7.5 one eS , | 

Illinois 209.9 213.5 1.7 212.1 38.881 38.914 0.1 were only partially oltset by seasonal 

Indiana 31.9 32.3 1.2 32.3 5,814 6,044 3.8 ] a ° ai 

en 280.9 28 I 144 303.9 55,173 60° 218 8.4 withdrawals ol casolint from Storage 

Kentucky 61.5 84.0 26.8 63.1 11,092 13,488 17.8 and a limited reduction of crude oil 

Louisiana 1,045.1 944.9 10.6 1,036.0 194,609 171,261 13.6 

STOCKS. 
North Louisiana 113.4 118.8 4.6 113.0 21,836 22,012 0.8 — | 
South Louisiana 931.7 826.1 13.4 923.0 172,773 149,249 15.8 As ¢ ompared with a year ago, 
1? 1 

Michigan 38.9 28.8 35.1 37.2 6,716 4,812 + 39.6 stocks currently are generally at 

Mississippi 136.5 128.9 + 5.9 140.7 25,569 22,415 14.1 : q | 

Mo.-So. Dak.-Tenn 0.8 0.1 700.0 0.6 143 19 652.6 ower and more desirable levels 

Montana 78.8 84.6 6.9 76.1 14,730 14,768 0.3 Cy “1 . ° ; 

Nebraska 67.9 69.1 1.7 59.9 11,480 11,094 3.5 tocks of all oils on June 30 this year 

Nev.-Wash.-Alaska-Ariz 0.9 0.7 28.6 0.9 146 89 + 64.0 oO . 727 BON OOO »] 

aa mee 2927 294.3 06 302.6 54.447 51.946 48 totaled 787 6 ; barre ls. ‘J hat wa 

9 million barrel 3.6 percent le 

y miulon Darre oO .b pe ri eSS 
Southeast New Mexico 255.0 248.0 2.8 265.3 46,487 45,032 } 3.2 z . ' aa nt ? 
Northwest New Mexico 37.7 46.3 18.6 37.3 7,960 6,914 15.1 than the 816.600.000 barrels held | 

New York 5.2 5.7 8.8 4.9 915 978 6.5 June 30, 1959. Crude oil stocks of 

North Dakota 60.0 51.5 16.5 59.3 10,317 8,887 + 16.1 9: " =» 

Ohio 11.7 16.3 28.2 11.2 27370 2.796 15.2 256,800,000 barrels were 15,700,000 

Oklahoma 501.9 535.7 6.3 518.5 97,245 100,718 a5 } | a a peers | 

Pennsylvania 16.7 17.3 3.5 16.7 3.066 2,979 2.9 ATTEIS OF J.6 percent lowe! 

“x: > 59 > "705 & 9 2 a 7: 5 5 5 | >» ° © . 

Fexas 0459.1 0705.5 A 1417.1 473,657 515,694 8.2 Distillate fuel oil stocks of 111.- 
Dist. 1: South Central 45.1 46.1 22 42.9 8,035 8,310 3.3 700.000 barrels were down 9.300.000 
Dist. 2: Middle Gulf 108.4 116.8 7.2 106.1 21,363 22,663 5.7 : we , ? 

Dist. 3: Upper Gulf 349.7 384.6 9.1 344.4 65,956 73,221 9.9 barrels or 7.7 percent. Residual fuel 
Dist. 4: Lower Gulf 179.8 186.1 3.4 176.5 34,743 36,532 4.9 ; 
Dist. 5: East Central 26.6 29.3 9.2 26.5 5,018 5,693 11.9 oil stocks of 41,200,000 barrels were 
Dist. 6: Northeast 233.9 256.2 8.7 228.1 45,752 51,078 10.4 490 ae 
Dist. 7-B: North Central 126.1 132.2 4.6 121.5 23,708 25,599 7.4 off 14,300,000 barrels or 25.8 percent. 
Dist. 7-C: West Central 119.7 125.3 4.5 117.0 22,757 24,688 7.8 re . . ; ‘ # 
Dist. 8: West 964.0 | 1,050.5 8.2 951.0 | 188.822 202.790 6.9 rasoline inventories of 201,700,000 
Dist. 9: North 198.1 207.0 4.3 195.1 35,509 37,743 5.9 barrel we. | ee 5 600.000 
Dist. 19: Panhandle 107.9 106.9 0.9 107.9 19,778 19,407 1.9 arrels were, however, up 9,600, 
. »O 4 : ; 

- di . , . 

Utah 102.2 118.2 13.5 103.4 19,423 19,990 2.8 are Is OF <. pr reent, Ke rosine Stoe ks i 

Virginia ? 3 33.3 ot 27.500.000 } , , 

Bm 0s ~ JS Z/, : yarre re < ( i 

West Virginia 6.7 6.3 6.3 6.3 1,118 1,067 4.8 . irrels were about th 

Wyoming 337.8 346.1 2.4 340.5 62,299 61,449 1.4 same as on June 30 last year. Stocks 
rotal, United States 6,808.5 | 7,083.1 3.9 | 6,808.6 | 1,281,561 1,302,180 1.6 of all other oils combined totaled 

148,700,000 barrels at midyear 1960, 
Sources for above 3 tables: Bureau of Mines monthly reports, except last two months based on t 600.06 »9 
API and B. of M. weekly reports and WORLD OIL estimates, and all Texas districts from API. up 600,000 barrels or 3.2 percent. 
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an old dog can teach 


AUGUST 


1 ’ 





1960 


GRAVITY-MAGNETICS 
_ what they can and can't do 
for the explorationist 


new tricks! 


“Dog-eared” is a term sometimes applied to gravity and magnetics as explo- 
ration tools, but these “old guard” methods of exploration can teach many 
of us new tricks about getting certain prospects surveyed quickly, efficiently 
and economically. 

A number of tails began wagging after explorationists stood up on their 
hind legs and took a new sniff at prospects via the gravity-magnetics route. 
If you are interested in cutting costs, while answering specific geologic 
questions, give us a whistle and we'll trot out our new Bulletin GMS59-1, 
“Gravity-Magnetics ... what they can and can’t do for the explorationist.”’ 


EOPHYSICAL ERVICE NC. 


S00 EXCHANGE BANK BLOG ° DALLAS 35, TEXAS 


WORLD OIL For more data on advcrtised products, use Readers’ Service Cards, last page 
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WELLS COMPLETED 


housands of Wells 










MAW J 





JAS OND 


Lys 


OPERATORS Cornpieted an ave! 
ive ol ) ells Tr aay 1 n 
down. slightly fron e Mav average 
| | we S pel qia\ 
Rigs operatin on | rie ry te L1e¢ 
) qaown I I ( eT ( 
Ma and down 661 Ss Ol 9 perce! 
fume 1959 e wildcat ac 
| totale y Ve Ss. a I) Zz wells 
( May iri 1) Ss Cl 
1959 tota 
F oe 1O¢ a e( ee ) 
) da t Ju ( n 0.Y p 
nt from the 564,500 feet per « 
rage in May. However e total « 
6.5 mill lO! ree ( qaurimne t| 
ol Jur Was » sheht Ove 
6 million ( drilled du 
| rie 459 
Prends fon ( months of 
1959 are follows 
© New well completions: 22.605 
down 93.9) per rom the same 
le ip) Cal 
® Footage drilled: 95.1 million feet 
down 4.4 percent 
® Wildcats: 4.452. down 2.6 percen 
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Activities. 


FOOTAGE DRILLED 





ACTIVE DRILLING RIGS 


5.0 


Summary of U.S. Drilling Activity 


Well completions down slightly 


June 
ITEM 1960 
New Wells Completed: 
() LSS 
list te ( 
(,as 
Lr \ 
et ( 
Total New Wells 3,994 
Footage Drilled 
Millions of Feet 16.3 





Summary of U.S. Wildcat Drilling 


June 
ITEM 1960 
New Field Discoveries: 
();] 4 
Dis ¢ ‘} 
(5,48 s 
Total Discoveries 62 
Dry Wildcats 691 
Total Wildcats 753 
Percent Productive go 
Percent Dry (| 















May 
1960 


4,158 


May 
1960 


WORLD 




























1960 


SS N54 
22,603 


95.1 


1960 


430 
4,002 


4,432 


OltL 


ACTIVE ROTARY RIGS 
3.0 






Thousands of Rigs End of Month 





MAMJS SAS OND 








SIX MONTHS 





ANUARY-JUNE 
1959 & Diff. 
24,023 ~ 
99.5 4.4 


SIX MONTHS 





ANUAR Y-JUNE 
1959 G Diff. 
5 12.0 
1} } () 
517 16.8 
4,035 0.8 
4.552 2.6 
11.4 
SS ft 
LIBEF 
AUGUST 1, 1960 - 
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Look for more rom TT BRARTY MUTUAL 


LIBERTY MUTUAL INSURANCE COMPANY « LIBERTY MUTUAL FIRE INSURANCE COMPANY iiss the company that stands by you 


siness Insurance Workmen's Compensation, Liability, Group Accident and Health, Fire, Fleet, Crime ¢ Personal Insurance: Automobile, Fire, Inland Marine, Burglary, Homeowners 










How protection in depth helps cut compensation costs 





Preparing your 
crew to fight 
their No. 1 enemy 










A rig fire improperly handled and not 






immediately controlled often causes 






serious bodily injury. Sometimes death. 






Always it is damaging and costly. Liberty 






Mutual engineers attack this problem by 






making recommendations as to fire pro- 






tection equipment, by helping you train 






your men to fight fires, and by going over 






your entire rig with a sharp eye for fire 






hazards. Fire safety engineering is but 






one of the many Liberty Mutual services 






that add up to protection in depth. To 









learn more about Liberty’s protection in 









depth and how itcan help lower your busi- 






ness insurance costs, get in touch with 
the Liberty Mutual office nearest you. 


HOME OFFICE BOSTON 
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Here’s where your “MAXIMUM 
TUBE LIFE PER DOLLAR” begins 


If dollars didn’t count, it wouldn’t be too hard to buy 
steel tubing to stand up to pressure or corrosion, or 
any other conditions. Doing it economically is another 
thing. That’s what the men above are making possible. 
Chey’re working with the hot tensile testing ma- 
chine in The Timken Company’s modern Metallurgical 
Research Center—testing steel under increasing loads 
(as high as 60 tons) at high temperature, until rupture 
occurs. It’s just one way we pre-test steels to determine 
their performance in high temperature applications. 
Another assurance that you will get Timken* seamless 
steel pressure tubing having just the right analysis for 
your job. The one that will give you the best possible 
tube life per dollar. 
When you buy Timken steel you get: 1) Quality that’s 
uniform from heat to heat, tube to tube, order to order— 
targeted to your end use. 2) Service from the experts in 


> 


speciality steels. 3) Over 40 years experience in solving 
tough steel problems. 

Timken high temperature steel tubes are available in 
all stainless and alloy grades in sizes up to 11” O.D. 
by 3%” wall. And Timken Company steel experts are 
always ready to help you select the one tube steel 
analysis that will give you maximum tube life per dollar. 
Call or write: The Timken Roller Bearing Company, 
Steel and Tube 
Division, Canton 
6, Ohio. Cable: 
“TIMROSCO”., 
Makers of Tapered 
Roller Bearings, 
Fine Alloy Steel 
and Removable 
Rock Bits. 


Fine 


Alloy 


TIMKEN ALLOY STEEL AND SEAMLESS STEEL TUBING ARE AVAILABLE FROM STEEL SERVICE CENTERS IN 44 CITIES IN THE UNITED STATES 


AUGUST 1, 1960 WORLD OIL 
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Practical Operating Hints 


These How-To-Do-It Ideas Can Save You Money 


$10 is paid for each illustrated acceptable contribution. Mail to The Editor, WORLD OIL, P. O. Box 2608, Houston 1, Texas 





minutes. Whenever the pump is re- 
: Bi os 11] oy ee ee the le 

quired at a QULerent Dallery, The least 

pumper Sl ly knoe ks the suc tion and 


? } } 
discharge hoses Loose, tes the pump 


traller to thre lease truc k and ToOvVes 


it to the required location 





Unitize Washdown Pump 
For Cleaning Operations 


This pump unit has been mounted 


Lubricant Container 
Forms Part of Tool Bin 


Lubricant containers are mounted 





on a skid made of a diamond plating 


on the end of the tool bin which car- 

ries the spare equipment used around Louver-Like Rig Doors material and 2¥2-inch pipes. Th 
the ne. This places the lubricants at Aid to Weather Control guard railing is made of 1! 4-1NC! 
a spot handy to all parts ol the ris ‘ . eee pe. 

. ; Rigs must be equipped for drilling pi 

while the outle h enough to”. , - The vertical guard rails are con- 
es in varied climatic conditions. These 
clear the containers used for transter- nected to the base with an ordinary 


louver-like doors were equipped with 


a : 
ring the lubricants ' lino ine ic] 
hinges, and may be opened or closed, ¥!0n coupling, thus enabling quich 


Phe entire unit is easily transferred removal of the entire guard from the } 


according to the temperature ol the 
} r ri ] 

Irom one locatiol O ano alo - : i | 
C2 } ote! 1One area of operations. base if necessarv. An evelet 1S placed 


with the rigs spare tools 


The entire rl floor. except for the in the center ol the cuard SO as lt 


derrick floor, is enclosed with a metal pick up the entire unit and move tt 


covering and windows were necessary — from one location to another 


Lo attain prope reve ntilatine conditions 





Portable Pump Serves 
Several Tank Batteries 


This portable circulating pump 


Equip Lease Truck 
To Haul Pump Barrels 


This operator has installed a head- 





trailer was constructed from junk ma- 


Permanent Knowledge Box 


terial in the fie ld Since the operatol 


had several tank batteries in the im- Made From Scrap Pipe ache rack and tail-gate rack made 
mediate area, he found that it was A small quantity of junk pipe and of 2-inch pump barrels on the leas 
more economical to buy one portable — scrap tank steel can be used to make — truck. Each rack is equipped with 
utility circulating pump than install a weather proof tank battery knowl- two loops made of 14-inch sucke! 
one at each battery edge box as shown. Orifice mete rods. By using two small 4-foot-long 

Connections are provided at each charts, run tickets, pump running chains and two boomers, long pieces 
location so the pump may be rolled — time sheets, messages, etc., are secure of pipe or pump barrels can be trans- 
into position and “unioned” up in — inall kinds of weather ported safely by lease pick-up truck. 
34 WORLD OIL AUGUST 1, 1960 











ey 


as 


lar 


1ck 
th 


LCE 





MORE FOOTAGE 
FASTER PENETRATION 


FULL-GAGE HOLE 


| — ae Stutth root co. 





Ct 
- COMPTON, CALIFORNIA 
k Branches in Principal Oil Centers 
ICh. Throughout the World 
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Tilted Structure Used 
For Storing Subs at Rig ( 


\ slotted-tilt rack IS used to prop- 


erly store subs, reamer bodies, etc., on 






the derrick floor. The rack 1s rigidly 


built using 2-inch piping material as 
the framework. A 14-inch piece of ( 
steel plate 1s ised for the tools to rest 
agalnst 

RIGHT In order that the miscellaneous ( 
items are rigidly held in place, a ¢ hair 


1S attached to the steel plate and ther 
H EDU LE rewrapped around the object A. base 
, ; : 
1S attached to the entire rack which 


roy? . . means that the entire unit may be re- 
You’re looking at the business end of a 


moved intact 


60-day delivery promise. Right on time, 
delivered on schedule. 


And that’s only one side of Paxman power 


° ° ‘ - - j 
service. Here is a Paxman Drilpak 400F Set ’ 
of 430 s.h.p. One of seven for Keir and Cawder ‘ 


Arrow Drilling (U.K.) Ltd.—reliability itself. 


Low priced, lightweight to cut freight 












, ~~ costs, easily accessible for simple 
A /, maintenance, these high powered diesels 
= ; are backed by a real after-sales service 
x x through a world-wide agency network. | 
in ¥ a From Basrah to Maracaibo, the Paxman 
<a - Ae diesel goes down better than a can of cold Make Protector 
| a A beer. For unfailing power at the lowest cost For Regulator Pilot | 
at 15 e ; ; 
bse: “ make it ‘Paxman’, oilman! Pneumatic control pilots for dia- 


phragm operated chokes often become 
damaged when maintenance work 1s 

\ required on the choke or line heater. 
This operator has solved the problem 
by moving the pilot to the side of the 


DIESELS line heater and protecting it with an 
Ast , 


overhead piece of sheet metal. 





for the oilfields shown, the pilot 1S completely away ' 
from the choke, thus removing 1 


from the work area. The pilot 1 
mounted on a short length of angle 


7°” AND 93” BORE DIESELS, RANGING FROM 90 TO 23/0 H.P. 


é s a 
iron. ‘The overhead protector serves 
, oi orgy to keep rain from blowing into the 
DAVEY, PAXMAN & CO. LTD., COLCHESTER, ENGLAND =a member of the U9) 1 UN) Grouy , 
pilot when opened. 
60 
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Post Sign to Warn 
Of Drillstem Tests 
ak ted nit Peqlill 


} } 
( ( 


the interval required to fill the drum 
to the 42-eallon mark. This interval 
of time in minutes then is divided 


ito 1.440 The answer is the daily 


rT)? - 
prt ate 


tore 


“new Use Old Tank Steps 


CS Operating company name, 


ocation, et 


Use Discarded Barrel 


To Spot-Check Production 


When short. accurate well test 


required 


because of new equip 


testing, secondaary recovery oO 
tc., it is often impossib 

these chec ks through re 
facilities. ‘This operator ha 
the simple barrel test 
ol spot-checking produ 
particular well 


well is tapped 
I 


with valve are installe 


\ stop-watch 1S used to 


The flow line 


and a tee 


To Reach Chemical Pump 
Discarded tank-steps have many 
ises, one of which 1s illustrated here 


Phese steps providy 


access {tO the 
chemical pump mounted on the beam 


pumping unit 


I 





No-Wall-Stick 
Drill Collars 


The surface area of drill 
has been changed to reduce wall contact 
area by more than 40%. Weight loss of 
the drill collar is only about 4%. Reduc- 
tion of 40% in contact area results in a 
proportionate decrease in the total stick- 
ing force due to differential pressure of 
40%. This design also gives a section of 
pressure equalization each foot along the 
body of the drill collar. 





these collars 


Three sizes (6”; 434”, 4's”) of NO-WALL- 
STICK DRILL COLLARS are available on a 
rental basis in the Texas and Louisiana 
Gulf Coast area. Rental price of these 
NO-WALL-STICK DRILL COLLARS is very 
competitive to conventional drill collars 
S are run with ‘stabilizers. 


7 >= . 
ment Any new or used drill collars, regardless 


of size, owned by Drilling Contractors or 
Oil Companies may be converted to NO- 
WALL-STICK DRILL COLLARS for a fixed 


conversion charge. 


pera- 
le to 
vula 


NO-WALL-STICK DRILL COLLARS offer far 


more protection from wall sticking in high 


S de- 
as a , 
angle holes or holes which have shale 
wash outs than drill collar strings using 
stabilizers. 


ction 


NO-WALL-STICK DRILL COLLARS will not 
ball up, will not peel off wall cake, and 
may be sealed off by a Hydril type blow 
time out preventor at any point. 


and 


d as 





Patent Pending 


Drill 


















No-Wall-Stick 
Collars 


effectively 
reduce sticking 
of drill collars. 


Please write Houston office 
for descriptive brochure 
e schedules 






and pri 



























iL 


sepeeneeel 
ST 


PAALITITT 


ENGINEERING 
ENTERPRISES 





San Jacinto Bidg. 
Houston, Texas 


304 Kim Drive 
Lafayette, Louisiana 
CE 4-4607 


No-Wall-Stick Drill Collars may be handled through your local rental tool company. 








l ( 
will gravita o all } the ri 
and makes them iS\ ioad and 

. load 1} S als ves an extra 
~~ . 
- S ( ri O 1 ( old up the 

T S 
Phe other end of the pipe rack has 


a bin for small hand _ tools 





Support for Mud Piping 
Has Built-in Flexibility 


Pipe Bin Makes Stand 


This mud support its light, less 

For Tool Box and Tanks bulky and can be costly alljusted t0 
On rigs that are continually on th any desired height 

MIOVe, a eood place to | AVe the Walel Lhe Support IS made ol 1/4 and 2- 

and |! ie] tanks located 1S across the inch pipe as the upright and horizon- 


RUGGED 


The new JENSEN COMBINATION JACK is made for rugged 
duty. Features longer wearing Ductile iron gears—proven 
equal to or better than steel. 


This JENSEN COMBINATION 
JACK is economical to buy, more 
economical to operate. Get the 
complete story by dropping a 
card or letter to us at Coffey- 
ville. 








Better still — ask 
about it at 
YOUR LOCAL 
SUPPLY STORE 


Made by JENSEN BROS. MFG. CO. INC., P. 0. Box 477-D, Coffeyville, Kansas 
Export Office: 250 Park Avenue, New York 17, WN. Y. U.S.A. 





38 For more data on advertised products, use Readers’ Service Cards, last page. 
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tal members. One end of the chain is 


welded to the cross member of the 


support while the other end 1s last- 
ened to. the upright portion ol the 


support, forming a cradle for the mud 
line 

7 te 
plates 


; . eT 
For aqaqded rigidity, JUSSCT 


and footines are made of '4-inch steel 
plates and welded to the support 


members 





Quadruple Scrubber 
Yields Dry Supply Gas 


This four-barrel drip does an ex- 


cellent job of providing liquid free 
supply gas to pneumatic operated 
controls on this tank battery. Copper 
tubing 1S used to tie the scrubber into 
separator gas line shown at far lett. 

As wet gas enters the scrubber, it 
must travel to the bottom of the first 
harrel, pass through a '2-inch nipple 
to the second, travel to the top of the 
second barrel and then pass through 
another 12-inch nipple to the third 
barrel. 

The procedure is repeated in this 
fashion until ready-to-use dry supply 
gas is discharged at the top of the 
barrel on the right. 
t-inch line 


fourth scrubber 
All barrels are made of 
pipe and can be field constructed with 
a minimum of welding time required. 
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CURRENT OIL INDUSTRY 


HING 


TECHNIQUES AND TOOLS 


Cased Hole 


rineel 





By Weldon Medders, Chicf En 


Hunt lool Co.. Housto 
D. U. (Doc) Skinner, Sales and Service Representative 
Houston Oil Field Material Co.. Houston 
He OM. INDUSTRY Is facing ever increasing Although there is no available yardstick in 


costs in its efforts to find additional crude oil re- 
serves. These costs Vary from tangible to intangi- 
ble expenditures. 


comparing fishing costs to over-all oil industry 
expenses, they exert a major influence on the 
cost-profit picture. 


One example of intangable costs which can un- 
balance budget programs is the expenditure in- 
volved in fishing operations in both drilling and 
producing. A fish is any foreign object existing 
below the surface in either a cased or open hole. 
Since costs of removing a fish can be extremely 
high. means of decreasing such costs deserve ex- 
tensive and detailed analysis. 


Because fishing techniques and tools undergo 
continuing improvement and development, it 1s 
imperative that operating personnel be informed 
of recent developments. 

In view of this problem, the latest fishing prac- 
tices encompassing these two fields of operation 
will be presented in this Engineering Practices 


Manual. 


egete n WrirrTren to 
> Re-acquaint supervisory personnel with current methods used 
in the recovery of foreign objects (fish) from open and cased 
holes. 
> Assist in the training of new engineers in techniques and tools 
used in oil industry fishing problems. 
While the techniques of recovering a fish may vary from one op- 
erator to another and while it is impossible to describe every 
known fishing method, this manual contains many of the proven 
techniques currently accepted by industry. 


Got % AL 
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The Authors 


Weldon Medders ( { enginecr tor I lun iz () 


( ompany He has ( Y years expericne n the des 
( cit lopme I Ol OWLS ( 
quipm for the oil industry 
I 
Al te Wi vears witl the Ree 
IR Ihe Bi ( Ol re S nm) ( 
signer, he joined the engineeru 


staff of HOMCO where hi 


is project ecn- 
| 


SUCCESSIVELY 


nee Crile engine ! ang I 
ID became Director of 1 

nee Researcl ind Develop 

In 1959 he joined Hunt as 

S¢ rehh enemeet ble il ended 





DD. U. (Doc) Skinner attended San Marcos Baptist Acad- 
emvy at San Marcos, Texas and following his graduatior 

in 1916. was actively engaged u 

Naval assignments until 1919 
From 1922 until 1924, he was 
alfiliated with the Humphrey Oi 
Company in the Mexia field. Be- 


tween 1924 and 195 he Was as- 






sociated with pipe line, produc- 


tion and drilling operations. Ir 
1955 he joined the Stone O; 
oo!) Company as a fishing too 
Continuing in this pro- 
fession, he Houston O; 


Field Material Company in 1937 


Operatlol 


joined 


N 
es 





Ly ers ) lexas 
Except for assignment as vice president and general man.- 
ager of HOMCO Service. Inc..-Venezuela, S. A., he has 
he I ictiVve COI id Will CN TISI\ shu operations 
the United States. Currently, he is a sales and servic 
presentative for HOMCO 
Contributors 
J. B. (Jug) Davis, Sales M Gseorge Roach, Assistant to |) 
Brown O Pools, Houstor North American Sales 
CAMCO Inc.. Houstor 
Comments 
nes step-by-step des ms OL the Various st Fishi SUCCESS \ I oil wells S requirin 
ypperations should b out better understanding ar iowledge of both tools and techniques. Paralleling the 
ooperatior Ol ( nd service company pe erowth of the oil industry over the vears many standar¢ 
Ol I he inti she 1Li¢ ) especially help! 0 ) I s} 1) tools and |! shine procedures have been developed 
! Or Col ries ( ( ric ls Phe oul industry has lone needed a reterence manual Ol 
( LVS idily ulabl hese developments. When equipment becomes lost o1 
a « a 14 Wa oie, it should he recovered ae as possible 
RI ing SE longer a fish remains in the hole the more difficuls 
HOMCO Is lo remove it Lhis reference manual will aid oreatly 
the selection of proper tools and the application ot 
To my knowledge this the first complete treatise on yper fishing techniques needed to expedite recovery. 


fishing operations to be publishe d 


ible addition to the library ot anvone connected Will 


the drilling phase of our industry 


J. B. (Jug) Davis 
Sales Manager 
Brown Ol ‘Vools, Inc 


In presenting 


niques ol recovery, 


ance not only to operators and engineers, but also to 


] 


students and newcomers t 


to the oil business.’ 


A. B. Foreman 
Manager, Fishing Tool Division 
Hunt ‘Tool Co 


workine tool for use in the oil industry 


\ valuable 
B. M. Scivally 


Manager of Fishing Tools Division 
Wilson Supply Co 


48 


his manual is a valu- 


a pra tical detailed discussion of the tech- 


this manual will prove of real assist- 


Dean W. Osmun 
\ ce President and Creneral \l mavel 


Bowen Itco. Ine 


\ very uselul means tor trainine new eneimeers or col- 


lege personnel in the oil industry. A manual of this typ 
Is very beneficial for acquainting supervisory personne 
with different techniques and tools used in fishing opera- 


LIOTIS 


T. B. O'Brien 
Head, Drilling Section, Vechnical Services 
Gulf Oil Corp 
‘A very useful manual to acquaint new personnel in th 
drilling industry with up-to-date fishing techniques and 


LOOIS 


Paul Schaffer 

Chiet Engineer 

A.W Thompson, Inc 
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CASED HOLE FISHING EQUIPMENT AND 


TECHNIQUES 


; ; tae 
Fishing in cased holes entails the removal of any object 
XIS °e in the hole ifter runnine the casine String ])is- 
i\ 
ssed in this section will be 
101 
| ’ 
019 i. Recovery of liners 
wa A. I ( st I pen hole with upp C1 h casing 
O B. Liner set in open hole wi upper end in cas 
: 
, 
Be- t-inch OD setting head 
«is " ; " 
: C. Five and one-half-inch OD liner set in open hol 
1U¢ I 
I with uppe end in inch ’h-pound casin: 
O D. | ers n open hole witl Ipper end in casin par 
baie » canvas packer without holddown slips has beet 
D1 ISC¢ oO sea the annulus between. thr Op ol 11¢ 
( 
Oj er and casing. Also, the liner is equipped 
Q27 ith SI qd screen rapped with stainless steel 
) i 
1al ware 
has E. Sank s b we excep it liner-packer witl 
ons NCOCTTIALIV Sé QIaId OW SUpPs and a rubbet Pach 
VIC ( ( 2% ( ISC'¢ 
Ss lie s | eX ) hat 1 il ! ackel with We rNALIN 
< Orme S Ss 111¢ i Can S yackin ( Cl 
is hee Se( 
G.S S | CACCD baa i Pea ( with I Es THe ves 
( S l\ bhi vacking has beer SO“ 
H. Shi S ot liner is set off bottom by means ot 
ler | id is stuck inside and out 
) , . . ; 
iA? ( has been cemented beneath the 
( string, on the outside from top to be 
oO d « the inside from float shoe to landine 
, ] ] ° ] ] } ; 
’ i Wille nas remamed nm he Ole 
7 ™ Ls a re 
rit ( \¢ S S Sandec Ip ANC POSSIDILS as been 
th Orrodes eC sandtll condition occurred 
art \¢ \ (] WO Ct 
Lae! 


ll. Recovery of production packers 


0! |. Hook wall packers 


bl ms bi i¢ rceulatil packer a WONT Tee 
cu ) cl OUNdG CaSsIN Cone wimt ot 2-inel 
tly on-pert ed production tubing below packet 
Le Pub S has by CT) wasl ed OVC) ind bac hn dl 
ry i dow o packer, leaving one joint of 2-incl 
produc tubing with 31,.-inch OD collar abov 
he pac 
B. Seve ( Ceci Mca VAC NE O00) ( s 
heco sanded up and corroded. ‘Vhe stem cat 
CO I ( ea to the rig to release eC Seals ( 
Vpt ‘ s () Nn Ol 2, Th¢ thin has been 
me ibove ( LAC KE \ -1ootl pertorated I ) 
ra ry lo \ ( packer IS SLLUCH ioht \ 
G. | opel vdraulic set packer with b 
orqui ind safety joint is stuck in 7-inch, 29 
eS OUT asing 800 teet. “Pwo and one-hal 
neh ibine has been parted witl an acid cutte 
bove the packer leavin al 20) foot neck 1Ol fish 
tt mv p IPposes stem ol vacker cannot by rotated 
ind O} reciprocated Lo release, indicating that at 


perlorated 


IS COMpletk 


D. Five 


and circulating 
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all OFF 


tail pipe 


is stuck tightly 


ly drillabl 


-| 


0 


alf-inch multiple ring control he: 


pat ken with ] release and dove- 
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5 '/2"-17* Casing 





Setting Head 


Fein th 


TT 


Centrolizer 





23/e' OD. Liner With 
2 19/32" OD. Upset 














Bottom Of Casing 


——— Grove 


; i “ 
Beli" Under-ream 














Bock Pressure Volve 





I1—Liner set in hole with 


Figure 
upper end in casing. 


open 


] ] | ] } 
all slips is stuck so that the mandrel cannot be 
rotated or reciprocated. One joint of 2-inch is 
eft above the packet O-foot tail pipe below 
I 


pre ken is stuck tightly 


2. Permanent production packers (single) 
the 
the 


\ 50-toot production tube with a 20-foot per- 


Permanent production packer is stuck so that 


rroduction cannot be withdrawn from 


1] 
Well 


String 


forated extension is stuck tightly below the packet 


ne joint of tubin: 1S left ahove the packer 1o1 


lishing purposes. 


3. Multiple production packers 


lll. Recovery of tubing 


A. When the tubing is weakened by corrosion, erosion 
or abrasion and is pulled in two while trving 


pipe 


stuck d <c tO 2a FB id o1 


retrieve pac ker ov 
B. Where 
condition 


Cc. When the 
eter thi 


tubing 1s sanding 


in diam- 
the 


down-hole equipment is larger 


in the tubine ri lift mandrels and 


is 
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Production Tubing 
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y 
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jw—_-————— Centralizer 


219/32. OD Upset 
; 
: Bottom Of Casing 
+ 2 
‘ ¢ 
i -& 
= oe 














ie Gravel 
} he " 
} e— || Under-ream 
+ bad ( 
i 
, 


“ 
‘amet: 








> 














) 
oom \ 4 





} “=>—— PACKER 


MANDREL 





tubing or bottom-hole equipment has failed due to 
erosion, corrosion or abrasion 
D. Collapsed casing which causes an obstruction and 
prevents pulling tubing 
IV. Recovery of rods 
V. Recovery of wireline tools 


RECOVERY OF LINERS 


Case A. Liner set in open hole with upper end in casing 
Figure 1 

1. Hookup, bottom to top. Back-pressure valve, one 

joint of screen with centralizers, 2 joints of blank with 


flush head in casing. Fluid level of well several hundred 


50 


23/8 OD Liner With 


Back Pressure Valve 


FIGURE 2—The releasing spear and 


THIMB ° é : 
- pack-off assembly is shown going in the 
hole. 
PACKER 
Tee 





.o or ee 


“-~ 





! 


i 
i 
=— 














| [ }e—Centralizer 
“IU Lh 
a 
23/8 O.D. Liner With 
{ 219/32. OD Upset 
dt 
i | 
5 y Bottom Of Casing 
a= 
+ ¢ 
ah 
: q U <—— Grovel 
{ | 
} ie || Under-ream 
ow } 
4 of 














Bock Pressure Valve 





FIGURE 2A—An upward pressure 
causes the releasing spear slips to expand 
and catch the fish. 


t above top of liner. Bottom production tubing extend- 
ing slightly below fluid level. Packer not used. 

2. Hole conditions—straight hole. Loose, unconsoli- 
dated fine sand with gravel packing extending up into 
casing. Fine sand has penetrated gravel and stuck linet 
all the way to the top; sand also has penetrated screen 
and filled up inside of liner. One joint of liner is con- 
tained and centralized in casing, the other joint and 
screen are in open hole which has been underreamed to 
11-inch diameter for better gravel packing conditions 
3. Pipe sizes 
Casing: 51/2-inch 
Screen: 23-inch OD x 21% 


17 pound 

39 OD upset 
Liner: 23g-inch OD with 2!935 OD upset 
Centralizers: 2 per joint 
Production tubing: 23g-inch OD collared. 


4. Fishing operations 

> First Operation: After removing production tubing 
from well, make up 4 joints of 1134,-OD flush joint little 
inch pipe with diamond point bit on bottom. Clean and 
dope threads. Make up pipe manually with 24-inch tongs 
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and | 


ibove 


rout 


and screen. Do not rotate pipe, since the little int h 


acaront string will wind up and possibly twist ofl 





ire for jetting action and circulate and clean top 


tate pipe slowly by hand and enter liner. Using 


‘ond operation. Make up string bottom tO top as 





ammer up. Make up 2-inch production tubing 





the little inch. Rotate occasionally while going in 








When bit approaches top of fish, adjust pump 














thoroughly before tryine to insert bit into liner. 











or light mud and sufficient pump volume for high 


jettine action al bit. wash and yet sand out ol 


SST 


\ 
\\ 


\ 


any excessive torque Can be detected at the Sur- 
sed fluid velocity may be used to break through 


rn streaks. After washing to bottom, pull out of 


consisti! of bull-nosed mandrt packet 
nble and packer to seal in 2.0 ID 
nch OD tubing spear with approximately 31- 
OD shoulder stop and 17-inch OD mandrel with 
»catch 2.0 ID 
nch OD bump«x ars. 1-Inch OD hex or spline- 





| 


~ 





-nch OD hvdraulic jars. 334-inch OD. wit! 1Q- 


| 





QUI 





s 

' 

_ 

~ 

msm 
yy 
SZ 

\ 
AY 








“4 

lars ot < wlable Us powell ones, make ID 

23-inch OD production tubing to complet FIGURE 3—A _ mill-type shoe FIGURE 4—A carbide 

with conventional hard facing burning shoe used to 

: lio] used to mill aluminum or mill centralizers made of 

ee ee ee ee eee ee See bronze type centralizers. steel. 

top of the liner. Start the pumps, circulate and 
on well with fluid until the top ol the fish 1s com- 

free of all sand and foreien matte? liner. In this position, pull up and trip jars into the ex- 

, 1] panded position. Build up maximum allowable pressure in 
cleaning sufficiently, stop circulating and lowei 


2 er eS the liner and screen and, with additional upstrain, at- 
ckoff and spear assembly into top of the fish, eee 

ee - } tempt to pull and pump the fish loose. If this is unsuc- 
vy forming an ettectiv seal between the hiner ana a / 
cessful, maintain pump pressure and with hydraulic jars 


ibine of fishing string. As a general rule. unless , 
. | ] F try to jal the fish loose with repeated blows. 
m IS necessary to effect entry into fish, do ? : : x : ! ; 
, , . . | " . } Fou 2-inch tubing, the jars would be set to trip al 
he pipe. The spear is run into the hole in the P ; : 
; Q—15,000 pounds. This pull, together with the inertia 
position and right hand rotation when entering the j ; 
; ; . trom the drill collars will result in a considerable impact 
CAUSE the speal oO release, Making settin more 
& Third operation. If all these operations fail, a wash- 
en the shoulder s op ol bun pel rine on the speal ovel operation is the most economical approac h to re- 
the upper end of the liner, simply pick up the covery. Another possibility is an operation involving a 
This will cause the slips to expand and set in liner hydraulic pulling tool; however, since the liner is ob- 
re 2A viously stuck tightly, this method should not be at- 
ne speat S released prematl irely due to right hand tempted because of the PSK 
while going in the hole and before entering: the In the first place, economic considerations dictate ust 
t} en 1s necessary to reset the speal in the linen ol simple washove1 equipment as opposed Lo pull tool, 
is is done as follows: Rotate spear one full turn to safety joint, drain sub, spear, jars and sometimes a cut 
. ° , y ] > ] » } ‘ ‘ if < ve , " ‘ 
Chis movement places the slips of the spear in ting tool. Second, the liner may pal it has been in th 


tch position so they are in slidable relationship hole for an extended period) when exposed to the power- 
the slip mandr ful forces exerted by the hydraulic pulling equipmen 


| a, oe oe his would complicate rather than alleviate further fish- 
I the string up slowly. As the slip mandrel of th 
, , , . . Ing operations. 
moves upward, the slip cage remains statlonary, 
as ; — o's i ke up strine as llows 
held in position by springs or wiper blocks whicl \ccordingly, make up string as follows: 
are. 7 . * , t shoe 
ire in frictional engagement with the inner walls of thi Washover rotary shoc 
‘ 1 . } 1 alas ; 1 ] ] . 
Continued upward movement of the slip mandrel ® Four joints of 4-inch, 11.60 lb Wash pipe 
ng ‘ nds the slips outwardly, wedging and locking these @ Salety joints 
tle ! bers tightly 1n the liner. @ ‘Two-inch produc tion tubing to complete the strin: 
i e a strain of several thousand pounds above string 1e design o le rota shoe is dictated by the tvpe 
nd { | tl l ls al triz I) lesion of tl tary sl is dictated by tl \ 
os wel to be sure that the speal 1S securely caught in the ol centralizers used on the fish. It the centralizers are 
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»-inches long are equally spaced around the circum. 
rence of the shoe. In addition to centralization, these 


bs provide better circulation and less friction 


The fine-cut mill-type teeth provide a smoth cutting 


tion on the centralizers, and yet provide tor adequate 


circulation through the valleys ot 
large conventional teeth commonly used on tormation 


the teeth. In this case 


tvpe rotary shoes would have a tendency to hang up on 
excessive torque and greatly 


ist-oll 


ncreasime the dange ot twis 


he centralizers, creating 


It the centralizers are made of steel, a carbide burnin 
shoe | Figure +) is recommended for best results 
he physical dimensions of this shoe 


e same as above, the principal difference being that a 


are essentially 


matrix interspersed with jagged carbide particles is used 
or cutting purposes rather than conventional tube metal 
Che scalloped, or “ocean-wave,” design permits maxi- 
circulation and prevents the 
pumped off bottom in a heavy washover operation 

for cutting metal which is 


mum shoe trom being 


This design is also good | 
WOrKS equa 


in the formation. The shoe, | lly 


mbedded t 
While penetration rates ol 





the cost ot a 


FIGURE 5—A drive bushing is some- weer Pern ReOme OF SiummtnuEn 
times used in place of the kelly while carbide shoes are three to four times faster than those 
washing over. of conventional shoes, the product cost Is several times 
higher and unless considerable rie time is saved, the 
oher cost is not offset ' 
In workover operations, considered here, there gen- 


erally is not enough time saved to justify 
Carbide shoe for cutting bronze or aluminum. In most 
cases, the penetration rate is limited by size and type of 


1 by pump capacity tactors whi 


and l h will not be 
Hence, tor cutting 





altered by the type rotary shoe used 
soft materials (bronze and aluminum), a conventiona 
shoe 1S recommeded 

Cost ol the carbide shoe would be justified in the case 
ot steel centralizers, since use of a convention! shoe would 
retard the penetration rate and probably would require 
two trips rather than one. Vhus, several hundred dollars 


worth of rig time would be required 


FIGURE 6—A standard 
catch overshot is” run 
where an ample amount 


of space is available 


If centralizer material is unknown, a carbide = shot 


1. The wash string is lowered into the hol 


should be used 
tew feet above the top of the 





above centralizer 
intll the rotary shoe Is a I 
sh. Close the rams, start pumps and reverse circulate 
hole until the top of the fish is clea 
Reverse circulation is used throughout the washove 
yperation tor two reasons | to wasl thi orave] Uy 
nto the wash pipe rather than on the outside where 1 
ould settle back and stick the wash pipe 2 Lo clear 





the hole faster by increased velocity of the returns whicl 


should speed up over-all operation 
Normal pump pressure is used throughout the opera- 


to 400 psi, since EXCESSIVE 


; aaM I ‘ Or ( ( ollown mul Vp tion, in this case about 200 t 

oe, W nve ( wing (Figure 5) ts used pressure while reversing might break down the formatiot 
; é ' ; a : = 

()]) hor nel ind seriously Impede normal well productivity Atte 
circulating until returns indicate the top of the fish 1s 

OD of is - 414 -in ; ; ; is 

clean, lowell the String slowly. itil the moutt Ol | 

[1D dy - 0.426 rotary shoe passes over the fis! 
Is used for working ove) the We 


If a conventional rig 


11) cuttine teeth t?8-Miuin , . 4 


the kelly is generally operatiol 


used Lol the washove 


drive bushine | Fieure 5) can be 


Number of cisktine wei s 9010 26 Bw ) 7 
nowever, at times a 

Cu = oo p with either 0 sed tor this purpose, especially il the lenoth ol fish lt 

ARES a a ee ee ee ee be washed over is short. If a red and tubine unit is used 

th tube metal on bott ind inside only lo prevent for the workove operation, the pipe is raised and 

un o the ca Ing metal is present on tl lowered with the hoisting equipment and rotated, as tht 

OD o 1, Four smooth ribs about %-inch an occasion arises. either manually or with air or hydrauli 
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FIGURE 7—Short catch 
overshot is used where 
limited amount of space is 
available to anchor the 
overshot. 


S he iter 1S enerally prete rable because of the 
l Orgdue TC ( ( 
eC! O otaryv shoe ¢ ( he fist l Ss no ne 
s or e the pipe: in fact, throughout the wash- 


necessary to rotate the 


( operaty Sula \ Ss LO 
pipe except to cut or mill off the centralizers. As the string 
= I 
S wered he hig locity Of the fluid across the face 
; } ’ ; , 
ne rotary shoe ets the sand and grave Into | ei 
eC are r ( f ne the nside , ( 
SI Dipe 
I 
Sometimes, a stubborn streak of sand and gravel ma 
' ' a, 
equire pot! otation and weight to penetrate In this 
iS¢ moderately siow rotation. trom l() to &O rpm, de- 
en on the equipment at hand. and 1.000 to 2,00' 
| | ) 
0 as welent Ol tne shoe should be sufficient tO bre al 


hrough 
\ nen the Wrst Ce ntralizer iS reac hed. rotation ol the 
: a — 
is applied. If a carbide 


upe i beeun and heht weight 


Oltary shoe is used, rotary speeds can be somewhat highen 


h for conventional mill type or flat-face burning 
hoes: however, in no case should speeds exceed 80 to 100 
pm. since the danger of twisting off the 2-inch tubin: 
D the wash string is increased greatly. This is espe- 
ut irger workover 1 is used, since the hiel 
output is not readily controllable. Excessive 
may be induced in the light string before the 
ible ¢ I he stopped 
conventiona shoe Is used spec ds of tron AI te 
r 2) MOSt SAUISLACLOLY 
ould be noted that manv centralizers have been 
to 10 rpm. W ith the pipe beine rotated wit! 
s. Ind O the standpoint of control, 
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FIGURE 8—Quite often the liner will lean over to the side of the 
casing, this 


necessitating rotating the spiral lip guide over the fish. 


would be difficult to find a better method, since a 
trained operator can tell by the “feel” of the pipe Just 
how the cutting operation is progressing at all times 
Weights can be controlled more effectively and the 
danger of a twistoff is eliminated. 

Note in Figure 1 that two centralizers are used on 
each section of the liner and screen and are spaced three 
feet from the joint or threaded connection. This is the 
usual spacing practice and, though it works well from 
the standpoint of centralization, it 1s not the best practice 
as far as fishing is concerned 

When running the liner, elevators and tongs are u 
contact only with the three-foot section above the cen- 

ilizer. resulting in nicks and scratches on this section 
After remaining in the well for an extended period of 
time, the end portions of the liner, due in part to the sur- 
face impertections, are more susceptible to corrosion than 
tne Center saa tion. 

As a result, the liner often may pull in two in the 
weakened end portion, leaving only 1 or 2 feet of linet 
projecting above the centralizer. This limited space 
above the centralizer impedes further fishing operations 
since a standard catch overshot (Figure 6) will not 
ancho in the short section Sometimes, where only a ftew 


inches of space remain, even a spec ial short catch over- 


shot Figure 7 will not wo! k 


i 


This means that either an extra trip will be required 
to remove the centralizer o1 that a speal will have to be 
used in place of the overshot. The overshot. of course, 1s 
a much more satisfactory grappling tool for this opera- 
tion because it will support heavier pull loads than the 


spear. 
I 
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goes well, the liner then may be pulled from the hole, 
held securely in the wash pipe by the tight gravel pack 
4 and also by the friction grip between the wash pipe and 
centralizers which are purposely milled to fit tightly 


. in the pipe 





} ‘ 5 '/2°-174* Casing © Fourth Operation. If for any reason the liner is not 





\! : i" retrieved with the wash pipe, make up string from 
—— Setting Head bottom to top as follows: 
4 iif @® Four and one-eighth-inch OD overshot with lip 


——se—— Centrolizer igs : ; 
4+ ide and stop to catch on 2!%5-inch upset 
ht 0 @ Bumper Jar 
23/e O.D. Liner ‘ 


@ Oil jar 
® ‘Two-inch tubing to complete the string. 
Lower overshot in the well and contact top of the 
‘ a . ‘ 
‘ | _ ~_ fish With the bottom Or the overshot about 2 oO! » feet 
. 





—t 
2: CO 











enliews 


1 1 ] ? +h» 
above the fish, start the pumps and clean the top ol he 


] ° ° , 
fish with direct circulatior 


L 
> 


Grovel Rotate pipe slowly while lowering the String and allow 


7 iy e° . . — 
the spiral lip guide of the overshot to hook the fish whic 
j pe sy oe , 1] .: 

{ > e— || Under-ream probably lies against the casing wall (Figure 8). As the 
yy d overshot is lowered over the fish, the grappling members 


t} 


or sips are torcead upward on tapered seats, thus allow- 
i i 


__ 


~~ fs 


L 
} 
, 
4 
? 
} 
4 

{ ol the fish 
| lo pull the fish, take all torque out Ol the string and f 


' : 
ng these members to expand and permitting easy ent 














|| . 
\ 1} xert an upward strain on the pipe. Friction of the slips 
> [ On the fish holds slips stationar\ as the tapered bow] 1S 
> . . . — 
i raised. This causes slips to contract and gmp the fish 
, ig@htly, so it may be pulled from the hole. If necessary, 
i ars can be used to start the fish moving 
In no case should a spear be used in the above opera- 
] i OI s a substitute for he oversh After milling the 
/ s | 
, centralizers oll ne line ne fish is no ionge centralized 
i} i | ; : } 
i l) in the well, and is free to lay over against the casing 
} I wall. In such a position, it is difficult to insert a speai 
f Bock Pressure Valve , 1] 
into the top of the fish, in most cases, the small diameter 
tool will slip down be side the TSI and we d re so tight 
; that a separate fishing operation may be required 
FIGURE 9—A liner is set in open hole ' 
with the upper end in casing and a remove it. 
t-inch OD setting head is screwed into B. Sar ( ig alee dinch OD sett 
. a > Jan a as 44, EXCEL Q of ALE é ing 
the top of the liner. 
head iw Screwed into the tof ft the 2 g-l) / OD 
, 1 1 ° flush joint line? Fi ure Y 
For faster, troub Lree nmshing, the best spacing lo! 
entralizers on liners is five feet or more from the Fishing operation 
4 ] ‘* . 
readed connection his allows ample room tor grap- > First operation. Same as Case A 
I ne | y}s } OeS not 1ite! the {te , MNeSS { tne M 
pun OoIs and d aiter the ellectivent of the & Second operation. Same as Case A 
‘ ee © Third operation. The large 4-inch OD setting head 
After conta ng and miliimn partially through tne . ry : — ; | - 
nae , 7 n 5 : set inside 5'/2-inch, 17-pound casing prohibits a washovet 
Hottom centralize the liner usual W1l COI to tul : ° : r:: 
, - ) peg _ . 7 operation as suggested in Case A since there is insufficient 
th the wash pipe making furthe iliing Oss1ble 1 ¢] 
“Ree Mi , . - — “ss — ” le. clearance between the setting head and thi casing 
When it becomes e\ nt that no further penetratl Will . ° , A, 
- - , a — siemesrtas ee Because the setting head 1S the only obstac ic ple vent- 
— neaneaaey 76 bes x tates and the rotary shoe ” ing | ve ype tlor it shor ld be rel ioved sO the 
; aS » ff * Ing a Wasnover Operation, 1 li ¢ mM a Ss 1} 
picked up about ©o incnes or Z reet o the centralize! : : : 
: “a a more economical outside recovery operation, can be per- 
Leverse circulation then is continued tor about 15 or 20 d.F thi poerre hinatio! 
: hie] vag as ss formed. For this purpose, a cutter and spear combinatiol ( 
nutes a the nigh : pressure wees seg Ipble with well is best. Make up string trom bottom to top as follows: 
onditions. Purpose of this is to force all sand and gravel = ; 
' , @ 2-inch inside cutter, 134-inch OD, preferably with 
possible up into the wash string for friction purposes, 
; automatic bottom 
ne pipe then 1s irred downward with a Snap action nts : Y 
, ‘ —_ , 7 @s cie a IS , nile r iake a 
ind il atte mpl should ne made to drive the rotary shoe Suffi lent l } inch 4 )] pacel —- to make 
tert on | ten-loot cut in this case. about 15 feet ot space! ( 
mpi cly ovel the bo om centralizel ‘ 
+] . ; pe 1 
With pipe in this position, stop circulation and wait P'] 
about 15 minutes, giving the sand and gravel in the @ 2-inch shoulder or bumper-type spear, 17-inch OD 





wash pipe ample time to settle down and pack tightly ® Cage by 31%-inch OD shoulder to stop in bottom 


around the liner and screen inside the wash pipe. If all of setting head. 
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- 
' 


OD 


ttom 


960 


1 


o O-fToot, aoe Q)]) ione 


16-inch 


ir extension sub. One or two 


2-inch tubine or drive 


nts ol 


- ] 
ve tor welgenht 


e | and seven-elghths-inch 


lo inch OD 


seven-elghths-inch  hy- 


( ! elt in string from 
1S n 
® | rie ubing to complete 
I ce Ol space Pipe 1S used 
© cCULIC! ind the spear so 
feet of fish can be cut with- 
rtil he spear into the fish. 
hydraulic jar 1s present 1n the string only because 


used in the and to remove it would 


prey lOUS Tul 


time As a 


be needed in this operation. 


extra rig eneral rule, it would not 


\fter lowering the cutter in the hole to a point just 
ibove the top of the setting head, circulate the well until 
the top of the fish is clean. Check dead weight on indi- 

id note. Lower the cutter into the fish without 
rotation until the spear stop bumps up in the bottom 
f the setting head. Rotate fishing string 1 or 2 turns to 
he right to release spear. Pick up string 5 to 6 feet 
vhich will position the knives about 10 feet below the 
op ot the setting head. Rotate pipe slowly to the right 


ile lowering the cutter about 10-12 inches. This opera- 
tion causes the slips on the cutter to set in the liner and, 


the same time, allows the bumper jar to close partially 


so that only the weight of the pipe below the jar will be 
n the cutter. This means the cut will be made with pre- 
mined or controlled weight, eliminating or at least 


reatly reducing the tendency of the knives to chatte 


Rotation of 10 to 36 rpm—depending on whether the 


peration is performed manually or with power—1is con- 
inued until a lessening of torque indicates the cut has 
made 

Cutter 
the slips from the liner and causing the rachet type auto- 


then is elevated about 6 to 8 inches, freeing 


matic bottom to re-engage, thus placing the cutter in the 
released position 


String 


is lowered until spear packoff enters the fish 
and the shoulder or bumper ring of the spear comes to 
rest in the bottom of the setting head. During this opera- 
tion, pumps are shut off so as not to damage the packoff 
element while entering the fish. 

lo insure that the spear is in the catch position, turn 
the string from 1 to 2 turns to the left. While spears are 


| run into the hole in the catch position, they sometimes 

work around into the release position, especially during a 

| cutting operation when it is necessary to turn the pipe 
0 the right for several minutes 

Pick the string up slowly and, if no resistance is met, 

pull out of the hole. If the cut portion is stuck so tightly 

that cannot be pulled, the hydraulic jar may be used. 
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FIGURE 10—A trailer-mounted high-pressure pumping unit. 


If necessary, start the pumps and break circulation be- 
tween the cut portion of the fish and the casing, to loosen 
the sand and gravel pack. 

Usually, a short portion of the fish such as the one 
described above can be pulled without the aid of any 


accessory tools or additional operation. 


> Fourth operation. Proceed with washover operation as 
described under operation 3, in Case A. 


> Fifth operation. Same as operation 4 in Case A. 


Case C. Same as Case A, except that 5Y2-inch flush joint 


liner has been set inside of 7-inch, 26-pound 


ti asing. 


Fishing operation 

& Ist operation. Same procedure as Case A. 
& 2nd operation. Same procedure as Case A. 
> 3rd operation. Since 52-inch flush liner has been 
set inside of 7-inch casing, a washover operation is out 
of the question. The fish will necessarily have to be re- 
trieved by an “inside” method. Since the large OD linet 
will support very heavy tensile loads, a hydraulic pulling 


tool should be used for this recovery operation. 
Make up string from bottom to top as follows: 
e 5'4-inch inside cutter with automatic bottom 
® One 30-foot single, 22-inch EUE tubing 


@ 5'4-inch spear (434-inch OD 
to stop 52-inch OD liner 


with bumper ring 


@ 3'-inch safety joint, 434-inch OD 
@ 3'4-inch drain sub, 434-inch OD 
@ 3'4-inch bumper jar, 434-inch OD 
@ 7-inch pull tool, 52-inch OD 


® Sufficient 22-inch EUE production tubing to com- 
plete string 

Since a workover rig with limited pump capacity 
normally would be used, it is necessary to bring in a 
portable or trailer-mounted high pressure pumping unit 
Figure 10). The unit should be capable of building up 
and sustaining down-hole pressure of 5,000 or 6,000 psi. 
This will provide sufficient pressure to utilize the full 
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) SLEEVE 
- RELIEF VALVE -_- PULLING TOOL <n1P5 
: eT —y  < 
S , wer 2 his: ib 
rn, Brinn er oe ee oes grr i \ 
SS =a Peeceilh 3 | 
fea a = 2 Bs sh 
uP TO CLOSE LOWER “J POSITION TRAVELING IN G OUT OF HOLE G CIRCULATION 
DOWN TO OPEN 
a y, = = 
~ OO aT ~ SE _- ) 
} ~ 7 ee aa y — ~ sonar ae) 
enlikned =. ~ooeeet Z i 
eee eees me are —_ t _— - 3 =< 
eae ani? Ee bi : | 
VALVE CLOSING G SETTING SLIPS POSITION 
=t k wae lov 4 
sae \¢ = a \ 
“ gy a ’ laf peeks 
TOON “ gers =a beet i 
UPPER J POSITION BEGINNING OF PULL STROKE 
STROKE 
STROKE ~< — 
m6 té«<&K so ai Eos ——— \ 
$ | oCeen 1 : “ 
UPPER J POSITION END OF PULL STROKE 
NDICATES FLOW OF CIRCULATING FLUID Geen PULL PRESSURE | 
FIGURE 11—Schematic diagram of a hydraulic pulling tool. 
( I ( [| \ oderate pressures | FUT LA i11¢ lowered yUsShInNg he andrel down 
¢ i C1 ( S 1OV ( there IS ( 1d \t he SLIPS and CIOS ( ( reula ng vaive at the 
ull , al vulic OO] Om oO the Oo 
rroceet he le and position the bottom « \t e same time, a relief or bypass s tempo- 
" } " ' 
il cut et nove the op of the fisl ( Uy opened a the top ol the tool 
! dicate the fish is clean After setting the slips, left hand torque is applied an 
Without re he string and cutt o the e tool is picked up placing it in the upper J or pulling 
l it SI ul I ( SDC al bun )S ~ ‘ WOS] QO! Fie Lr 11¢ Il his CLOSES Iie i WiSS l reli 
upp ice ¢ | ( i the Op Ol he LOoOlL So pump ) ssure can be 
Nasi he s A \ cause spear slips l up in the fishing string and tool 
nd on then . s and er ye the fish. In s \ considerable strain then is taken on sh. Most « 
SCS aependl! I 1 S De sed \ he (- ul OOIS \ ] ible oday re SO des ned tha me 
sa Oo ro speal indre oO eft as much ch cal pull from the rig floor can be used to augmet 
ull Y LISII he pipe. This sur compounded hvdraulic forces of tl nders 
he spr he catch position e initial strain taken from the rig floor usually 1s 
After suffici is determines I ish is ich less than the maximui illowable pull permitted 
curely caug! the hvdrau yu On shoul ( e pipe and g equipment. Obviously, one of the 
oug] nto ¢ O isons for using the pull tool is to sa wear and teal 
Some pull toc re tha h ve dropped int ( d unnecessary jarrine action on the equipment. These 
tril o seal off circulatior ind divert flux pressure 1n s are designed to harness. compound and appl ny 
pull side « pistons and cvlinders. Others do n iulic energy with such efficiency that vei ittle addi- 
a ' 
quire the dropping of ball into the string, but ar nal help is needed 
d off by tl nipulation of valve within the tool Since a workover rig with a maximum allowable pul 
| in\ en ifter pumping the ball down to its seat f 180,000 pounds is being used, an initial strain of 
closing the circulation valve. manipulate the tool] to 25.000 or 35,000 pounds above the weight of the pip 
i i | 
he slips and place the pistons and cylinders in pull ind tools is applied to the fish | 
Osition Because the 24-inch EUE production tubing is used as 
Figure 11 shows the operative position of a typical pull the fishing string, this strain plus the weight of the 
ol. Figure 11A shows the tool in position for lowering 7.000-foot string. buovancy considered. is within. th 
to or coming out of the hole, the circulation passagi imits of the equipment 
} 1 1? ° | | +1 4 ] ° 1 e 
rough the tool is open so that the string can fill up \pply pressure to the tool, using the high-pressure 
oine in the hole or drain when coming out. Figure 11B portable pumping unit (Figure 10) in “second” or No. ¢ 
shows the tool after the fish has been engaged. The drive position, providing a volume of 8.56 gpm at 
I I the 0] has been rotated to hye . 100 psi 
, ; 
When pressure Is applied, it is confined within. the 


shown 1n 


tubins 
We! | position 
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the top side of the pistons and cylinders 
I 





— Since the pistons are prevented from moving down- 
{ by the slips which are anchored in the casing, the 
\ -linders tend to rise, pulling the fish below 
ae At 3.300 psi, neglecting friction, and other losses this 
will exert a pull of 198,000 pounds. This pull, plus 
10.000 to 35,000 pounds pull from the rig floor, 
elds a combined loading of 208,000 pounds on the fish 
If the fish fails to move, increase pressure to 5,000 psi 
[his exerts a pull of 310,000 pounds on the fish 
[f this attempt is unsuccessful, apply 6,000 psi pump 
essure to the tool. This results in a combined load otf 
).000 pounds on the fish 
[his 1s the maximum recommended load on the jars 
ath the pull tool and, as a general rule, should not 
exceeded. However, in a last ditch effort to save an- 
trip, these limits often are ignored and additional 
ns from tl floor are applied to augment thi 
on the fis 
Ifa i empts » pul the fish by the hydraulic method 
he cutting Y illing recovery method will have 
» be applied 
First it 1s necess o release the speal from. the 
This is done ) aroppime¢ the welg!l t ol the fishin 
) I speal This operation requires some CxX- 
nce since raising and dropping the entire weight of 
string « the spear would cause the drill pipe to 
nd corkscrew, resulting in permanent damage. In 
s operation, pipe is handled as it were a rubber band 
Wwe io} t on tlie end Lhe pipe ac tually 1S dropped 
Lown i foot or so at the rig floor, but the inertia in the 
tn string resulting from the acceleration due to gravity 
wes the pipe to stretch after the brakes are applied 
rp floor 
s produces a snap action in the lower part of the 
al causing the impact faces of the bumper Jar to 
lling cdownwart reat force, breaking the freeze on 
ur slips 
In this cast close to 375,000 pounds pull has 
applied O ( Speal mandrel and slips, repeated 
ST ring may be necessary to release the tool 
mi \fter the spear is freed from the liner, turn the pip 
nel 2? turns to the right and raise the string so the spea 
mm 5 to 10 feet above the top ol the linet In this 
y is position, the spear is not only out of the liner but also 
es of } cut ia tool below are spaced SO t] C\ 
4) he Cu il { nt 
Xotate slowly to the right and lower, or “inch thi 
Hes | downward hto the hole This movement UuUNSCTECWS 
hy he slip cage of the cutter from the nose piece, ca ising 
ad Iie slips Lo ¢ xpand on the mandrel and set tightly in ( 
This prevents any subsequent creepage ot the too 
pu r tl cutti operation. Once the slips are set. the 
VU ( s lowered at idditional 10 or 12 inches. partiall 
pipe } tl bumpet jar on top ol the cutter and speal 
ssembly her PECET, all pipe and tools above the 
das | er jar are in suspension from the rig floor, while all 
th beneath the jar——including drain sub, safety joint 
the and 2'4-inch EUE single, weighing about 300 
nds—are resting on the cutter and feeding the knives 
sur nto the pipe with proper cutting pressure. 
10. 6 Turning at 18 to 36 rpm a cut generally is made in 
rom five to 20 minutes. After completing the cut, pick 
pipe up about 12 to 14 inches. This frees the cutter 
the ps from the liner and causes the automatic bottom to 
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re-engage, placing the tool in the released position. The 
string then is lowered without rotating until the bumpe: 
ring of the spear contacts top of the cut liner. 

With about 1,000 to 2,000 pounds weight on the spear, 
turn the string 1 or 2 turns to the left. This insures that 
the spear is in the catch position. 

Pick up the string and try to come out of the hole with 
the cut portion. 

If the cut portion still is stuck too tightly, bring the 
pull tool back into operation. Sometimes, it is necessary 
to release the spear and make another cut above the point 
where the first cut was made. If the first cut was mad: 
20 feet below the liner top, the second cut would gen- 
10 feet, then until the cut 


erally be made at 1 feet. etec.. 


pier © Can be pulled. 


Case D. Same as Case A, exce pt that a canva pack 
vithout hold-down slips has been used to seal th 
annulus between the top of the liner and th: 


casing. Also, the liner is equipped with a slotted 
reen wrapped with stainless steel wire 
1. Hookup, bottom to top. Back-pressure valve, on 
joint of 5-inch OD slotted screen wire-wrapped to 51%4- 
inch OD, three joints of 5-inch OD, 15-pound liner with 
99, ,-inch OD couplings, two centralizers for each joint 
of liner, 7-inch canvas-type packer. Fluid level of well 


500 feet above packer. 


hole with no gravel 


2. Hole conditions. Straight 
pack. Fine sand has stuck liner all the way to the packe1 
and has penetrated the wire-wrapped screen and filled up 


inside of liner. Screen and one-half joint of liner are in 


open hole. Well historv shows that in the early Stages oO} 


production high have been occasionally er 


| 


countered 


pressures 


3. Fishing operations. 
> First operation. Same as operation ‘ase A 
that 23-inch external flush joint pipe is used 
Therefore, when rotation is nec- 


under ( 


except 
instead of 113) ¢-inch. 
essarv to break through stubborn streaks, 
can be applied to the string. DO NOT drill out the back- 


more torqu 


pressure valve 


& Second operation. Since high pressures have been en- 
countered in the area, it would not be wise to try to pull 


the entire packer and liner assembly at one time. Durn 


the pulling operations, the canvas packer might roll and 


ball up in the casing to form a piston If the screen were 


would take 


action place, resulting 


plugged, a swabbing 


in a serious problem if gas were pulled into the wel 


safety and to prevent possible well damage, 


Thus, for 


will be necessary to remove the pac ker and liner by cut 


ting rather than pulling 
Make up string from bottom tO top as follows 


@ 5-inch inside cutter with automatic release 


@ 20 feet (minimum leneth) of 23-inch external flush 


four 5-foot 


\0-foot 


spacer pipe, generally consisting of nip- 


ples. If these are not available, a joint of 


yroduction tubing may be used 
| 


@ 5-inch with 5% inch OD spear stop. This 


OD is small enough 


speal 


to permit adequate circulation 
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FIGURE 12— Screen 

Center wire rope 

spears used to re- FIGURE 13—The liner is resting on one side 
trieve canvas pack- of the hole after it was cut just below the 
ers without hold casing. 


down slips. 


nd vet is large enough to prevent entry into any 


I 


vart of the liner string, even if a collar were looking 
@ 3'4-inch safety joint, 434-inch OD. One 434-inch 
(1) 20-foot drill collar for weight 
* 2-inch drain sub, 434-inch OD 
es 2-Inch bumper jar, 20-inch stroke. $34-inch OD 
@ }'4-inch oil jar, 434-inch OD 


® Four 4-inch or 4'4-inch OD drill collars for 


Mass 


@ Enough 2'2-inch production tubing to complete 


Proceed as in operation 3, Case A. Insert the cutter 
into the liner until the spear stop rests against the top 
of the canvas packer assembly. 

Release spear and elevate string until cutter knives are 
10 feet below the top of the packer. Make a cut at this 
point 

If it cannot be pulled or jarred successfully, elevate 
the string until cutting knives are in the bottom portion 


of the inner sleeve of the packer. This point is a few 


inches below the bottom of the canvas. Make a cut at 
this point and pull and jar the inner sleeve out of the 
packer. 


After recovering this portion of the packer, remove 
the cutter and 20 feet of spacer nipples from the string: 
dress the spear with wipers and slips to catch in the 
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FIGURE 14—A liner that has been set in 
an open hole using a liner-packer with ex- 
ternally set hold-down slips and a rubber 
packing element. 


outer sleeve of the packer. Go back in the hole and pull 


and jar the outer sleeve out of the hole 

Go back with the cutter-spear-jar combination and 
attempt to get inside the liner. If the canvas has balled 
up and prevents entry into the fish, go back with a center 
wire rope spear (Figure 12), hook the canvas and pull 
it out of the hole. In some obstinate cases it may be nec- 
essary to go back with a conventionally dressed flat- 
the canvas and 


bottom shoe, burn ovet pump the bits 


out of the hole. 

After removing the canvas, go back with the cutter- 
spear-jar combination and proceed to jar the upper cut 
portion of the liner, measuring about 5 feet after the 
removal of the packer, out of the hole. Thereafter, cut 
and jar the liner and screen out of the hole piecemeal 
until the well is cleaned out. 

One precaution: NEVER cut in the area directly ad- 
jacent to the bottom of the casing. Always make a cut 
at least 10 feet above or at least 15 feet below the casing. 

If the liner is cut just below the casing, it may fall 
to one side and make re-entry impossible without the 
use of additional tools and several extra trips (Figure 13 

Afte1 
be encountered as a result of the stainless steel wire Wwrap- 
ping. Actually, the inside cutting operation will proceed 
smoothly. However, when the cut portion is pulled, the 


reaching the stuck screen, some difficulty may 


wire generally will hang up in the tight sand and pull 
off the screen. After surfacing, if the wire has pulled off, 
it then is necessary to go back with a center wire rope 
1940 
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FIGURE 15—Liner set in an open hole 
using a liner packer with internally set 
hold-down slips and a canvas packing 
element. 


the loose wire betor continuing the 
operation 
his specific case, no attempt was made initially to 
entire liner and packer assembly because of the 
er of swabbing in a high pressure area. If there had 
been no danger of high pressure, an alternate method 
of recovery would have been to first drill out the back- 
ressure valve and then try to pull and jar the compl te 
issembly loose. This method has been used successfully 


times: howevt r, on occasions, serious consequences 


have resulted from swabbing in a “dead” well. In this 
‘ ] ] : +} ] ] n | 
Cas ne sale method 1S 1n ne siow method cu ant 
Dl 

Ca I. Same as Case D, except that a liner-packer wit! 
exter? 1/ y Sél } l 1-d t'? l ps ar 1 7 rubbe r pac k- 

14 

, mer Ha De } ead } ivé £g 


Fishing operations 
> First operation. Same as operation 1, Case D. 


P Second operation. Since this well also is assumed to 


high-pressure area, no attempt should be made 

the entire packer and liner assembly at one time 

ecause swabbing might result. Accordingly, the packer 
first be removed by the inside cutting method. 

Make up string and proceed generally as in Operation 

2. Case D. Make a cut in the lower extension of the 

inner sleeve of the pac ker about 10 feet below the top 


] 


eleasing sleeve. Release cutter and lowe1 


] 
packer OI 
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string until the bumper stop of the spear comes to rest 
against the upper face of the outer or releasing sleeve 
of the packer. Set the spear and attempt to pull and 
jar the packer hold-down slips loose from the casing. 
Normally, after the inner sleeve has been cut below the 
packer, the upper or releasing sleeve can be pulled or 
jarred upward to effect an easy release. 

If the fish cannot be pulled or jarred successfully, 
release the spear and elevate the string until the cutter 
knives are just above the slip cone. Make a cut through 
the inner sleeve only at this point. DO NOT CUT INTO 
THE SLIPS. 


adjusting the screw stops outwardly on the upper face 


The cutting of the slips is prevented by 


of the knife wedge block to prevent the spreading of the 
knives beyond a given point. This is done on the rig floor 
before going into the hole. 

Cutting through the inner sleeve at this point frees 
the inner sleeve from the outer or releasing sleeve and 
sets up vibration in the slip area, helping to agitate and 
remove sand from this area and make the slips release 
more easily. 

After making the cut, set the spear in the outer sleeve 
and pull this portion of the packer together with the 
slips out of the hole, leaving the slip cone, pat ker ele- 
ment and inner sleeve in the hole. 

In jarring the slips off the cone, a slip sometimes will 
break off and remain in the hole. In this case. it is 
necessary to go back with a carbide burning shor and 
mill down about 10 or 12 inches below the cone to 
remove this obstruction. 

Go back with a cutter-spear-jar combination and pro- 


ceed generally as outlined in operation 5, Case D 


Case F. Same as Case E, except that a liner packer with 
internally set hold-down slips and a canvas pack- 


ing element has been used (Figure 15 


Fishing operations 
& First operation. Same as operation 1, Case D. 


& Second operation. Make up cutter-spear-jar combina- 
tion as in Operation 2, Case D. However, the spear 
should be dressed so the distance between the bumper 
ring and slips is sufficient to allow slips to anchor in the 
inner barrel of the packer when the bumper ring 1s rest- 
ing against the top face of the packer releasing sleeve, 
or outer barrel. 

In this case, the distance between the bumper ring 
and slips is sufficient to allow the slips to anchor in the 
inner barrel of the packer when the bumper ring is rest- 
ing against the top face of the packer releasing sleeve, 
or outer barrel. Also, the distance between the bumper 
ring and the slips should be about four or five feet. Pro- 
ceed into the hole, and, following the general procedure 
in Operation 3, Case A, make a cut from 10 to 12 feet 
below the top ol the pac ker. 

Release the cutter and set the spear slips in the innet 
barrel of the packer and attempt to pull and jar the cut 


portion loose 


& Third operation. If successful, release the spear and 
come out of the hole. Dress the spear for extra short 
catch, so that when the bumper ring comes to rest on 
the top of the packer, the slips will cat h in the restricted 
bore at the tip of the outer sleeve. 

Go back in the hole with the same hookup as above 
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FIGURE 16—A liner set in an open hole with a 
packer with unrestricted bore. 
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FIGURI 


17—Cemented 7-inch liner. Liner hanger shown 


at left. Refer to Figure 14 for details of liner packer. 


& Sixth operation. Replace the drain sub in the string 


back in the hole and proceed (Operation 5, Case 


liner and screen out of the 


Fishing operations 


Pm First operation. Same as Operation Case D 


& Second operation. Same as Operation 2, Case D 


& Third operation. Remove the cutter from the striu 


dress and spear to catch in the outer barrel or releasi 


sleeve of the packer. Since the bore of the outer barrel 1S 
ll-opening and not restricted, there is no need to ¢ 
off the top of the releasing sleeve as was done in Opera- 
tion 3. Case | 
Go back and pull and jar the outer sle¢ out of 


one ry }-] 


© Fourth operation. Restore the cutter and 


+ l m4 4 + 
single to the string. dress the ‘ar to catch in the 


tne pat ker Proceed 
»Cut and jar liner and screen 


the well is Cleaned out 


Case H. Short strir f lin F | 


1. Hookup, bottom to top: 


@ Back pressure valve 


® ()ne iomt 


“ : ; , 
y-Inch slotted scree 


WORLD OIL AUGUST 1, 


in 


ne 


ul 


wT 


Inne! 


1). 


1960 








Four joints of 59-inch, 17-pound linen 


] 


Five-inch liner hanger inside 7-inch, 29-pound casin 


lwo centralizers are used on each joint ol linet 


No packer Is usec 


2. Fishing operations 

> First operation. Same as Operation 1, Case A, except 
23g-inch external flush joint pipe is used instead of 

to break 


re-inch. ‘Thus, when rotation is necessary 


rough stubborn streaks, more torque can be applied 
the string 

After washing to the bottom of the screen, drill out thi 
ck-pressure valve for the following reasons: 


lo reduce the forces necessary to jar or pull the 


j-inch OD liner is too lone to wash over inside 


29-pound casing 


7-inch, 2 

lo provide a hole through which junk accumulat- 

side the liner may be dumped. 

& Second operation. Since it is not known how tightly 
liner is stuck, proceed as in Operation 2. Case A, to 


np, pull and jar the entire liner assembly out of the 


Make up string as follows: 


e 5-inch inside cutter with automatic-bottom 


® One joint 2!/-inch tubing 
® 5-inch speal packofl 
® 5-inch spear with 54-inch OD sto] 
@ 3'4-inch satety joint 
® One 434-inch OD drill collar 
® 2-Inch bumper Jat 
* 2-incl oil 
® Four 4'44-inch OD drill collars 
® 2'4-inch tubing to complete string 
1) | hangers are used when it is necessary to suspend 
off bottom. Generally, they are set by picking up 


Ing and rotating to disengag 


e the J-hook assembly 
controls the positioning of the slips on the slip 


are made to set without rotation since it may 


the pipe due to crooked holes, 


long liners, or great depths. Liner hangers are 
sed by picking up the hanger, thereby pulling the 
cone out from under the slips. In view of the simpl 
ing sing mechar ingers rarely give anv trouble 1 
ing STI for liners 
LIS > Third operation. If jarring is unsuccessful, elevate the 
cul ind make an nside cut of about 9 feet below the 
{ the hanger and jar this portion out of the hole 
urpose of this cut is to remove the liner hanger 
t! he hole so the pull tool can be used directly in the 
7 inger, due to its construction, generally wil 
. vO unde f powerlul loading imposed by 
1) yu ool. At least one extra trip will be requir 
ta | hanget ants [ron at vit 
| © Fourth operation. Aft emoving the hanger tre 
I rOoCcect Operation ) Clase ( Witl 
ir-pull te combination to clean out the we 
| 
ee ™ m ai 
? main 
f ] j mait 
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the hole for 15 years, has sanded up and prob- 
ably has corroded. Until the 
occurred, the well was a good produce 


sanding conditior 


1. Hookup bottom to top: 

® Orifice float shoe 

@ One joint 7-inch, 20-pound, J-55 linet 

@ Landing collar and liner wiper plug 

@ 210 feet of 7-inch, 20-pound, J-55 liner with perfora 
tions at producing zone 

@ Liner hanger 

@ 95g-inch liner packer with hold-down slips 

© Top of fish—8,000 feet 

® Angle of hole from vertical—37 


2. Fishing operations. Since the liner is cemented 
over its entire length, conventional methods of recovery. 
including cutting, jarring, pulling, or backing off, cannot 
be used. Three possible solutions exist. The choice of any 
one depends on the potential productivity of the well as 
compared to the cost of the method. The three solu- 
tions are: 

1. Mill up the liner completely 

2. Mill out a section of the liner or casing for side- 

tracking 

3. Set a casing whipstock. 

Of the three methods, setting a casing whipstock is the 
least costly and the fastest, though not always the most 
trouble-free method. Milling a section is slightly more 
expensive but promises a more trouble-free whipstocking 
operation. However, in this case, the productivity of 
the well in its present location on bottom is known t 
be good. and too much risk would be involved in side- 
tracking or orienting since the new location might not be 
as productive as the old. In addition, the sand might be 
missed altogether. 

The best solution is to mill up the liner completels 
The job should proceed swiftly because a lichtweight 
J-55 liner is involved which may be corroded since it has 


been in the hole for 15 vears. 


Its condition should lead 
to increased penetration rates 

However, it should not be concluded that liner milling 
is always a “last resort” method of recovery, That is not 
true. On the contrary, rapid progress made in recent years 
in cutting steel downhole with fragmented tungsten-ca1 
bide has resulted in a sizeable reduction in cost. In som 
cases, the technique compares favorably with other recoy 
ery methods. 


Penetration rates up to 15 feet per hour have beer 


recorded in open hole. In cases where liners, too large t 


} 


washover, are stuck tightly, this rate of recovery may be 
satisfactory when compared to inside cutting and pulling 
10-foot sections at a time 

However, thes factors must be considered before choos 


this method of recovery 
1. Volume of chips of cuttines which must be remove 
from hole 


; a Fac ilities necessary to remove cuttings 
qa. Is pump volume sufficient? 
b Is mud wi 10] t satisfactory 
3. Effect of cuttines on 
4. Effect of cuttings left in the hole on tuture 


operations 
I 


pulpin equipment 

















a= , = } . y ay 
al S ~——a 
FIGURE 18—A concave junk mill is used to 


mill up the remaining liner after a portion of 
it has been removed. 
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FIGURE 19—Fishing for control head packer. 
Tubing has been backed off one joint above 


packer. 
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5. Cost of replac ing lines 

6. Are rotary speeds sufficient? 

: 2 Will the iob be dom with drill pipe or | thin rc 
8. Will sidetrackine be a problem 


| 
1 ri ~ 7 S , 

If 240 feet of 7-inch. 20-pound liner is to be removed 
from the hole by the milling method, about two and 
one-half tons of cuttings must be removed from the hol 
1¢ 


in from 18 to 36 hours 


Formation cuttings in great volume are one problem, 
but steel cuttings are another. Considerable volume and 
pressure are required. Facilities for producing these pres- 
sures are frequently not available on workove locations 

Verv light muds are not a satisfactory medium for 
ifting the cuttings to the surface: in fact. when salt water 
is used, cuttings mav remain on bottom. If the mud 
gram must be altered. the additional cost must be con- 
sidered 

Surface facilities for removing cuttines from the mud 


Stream also must I 


\ good shaker or screening process wit ramp maenets 

+] } oe ‘os | : ' 
on the down-sside 1s desirable: however, even under the 
best operating conditions, some of the finer cuttings will 
ret through to the pumping equipment The effect of 
t} » forejor tic] n f ] F f ‘ 
these foreign particles on the valves. liners. pistons. et 

i > | 4 

t } a j ; 
Mus e considered In a Comparative evaluation of the 
method on a specific location. Cost of repairs must be 


, , ' 
idded to the cost of the job 


In addition, all cuttines will not be returned to. th 
surface under the best conditions It 20 percent of th 
chips remain in the hole as settlines (960 pounds. in this 
Cas future remedial Operations may by more oO} ICSS 
lpedaed 


ae ¢ 4 ] } : 4] ; { ° 
If the entire liner is milled ». the cost of replacing 
hi 


be saved by using a different recovery method. If a wash- 


¢ 


the pipe must be weighed agains ww much of it could 


over 1s possible, the entire liner and screen mav be recov- 
ered intact. Even when cutting or pulling. often it is 
possible to recover several joints at a time 


lo get maximum results when milling with fragmented 


carbide, relatively fast rotary speeds should be available. 
as well as drill collars and drill pipe Phi se ot tubing 
retards the penetration rate 
nae ‘7 = : -_ , , 
Lhe possibility ol siadetracking should bye considered, 
especially if the hole is very crooked Ol t he pipe LO be 
i 
- : ; ‘ ; 
milled 1s not uniform, Split pipe, pipe with washed out o1 


, . 
lapsed pipe etc., Nave a 


corroded sections. evoed Or col 


tendency to cause a non-unilorm t] rust loadine on the 
bottom of the mill [his concentrates the load on one side 


K Out ol 


of the mill and causes the mill to dk Viate and wal 
the pipe. With proper design, most of these problems can 
be minimized. 


If these problems Cal be solved. milline witl lrag- 


mente d carbide should be considered 

In the case undet1 considet ition. most ol the above con- 
ditions are met. However. even if they were not. there 
would be no other choice since the liner is cemented 


from top to bottom and the economics ot production dic- 
tate restoration ol the original hole rather than sidetrack- 


ing or re-orienting. 
& First operation. Before milling operations can begin, 
the inside of the liner should be washed out. since the 


packed sand would retard the milling rate. In milling 


short sections of liner. it is often possible with a properly 
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ed mull to do hoth operations at once, using the 


of the tool to stir up and jet out the sand ahead of 


he milling teeth. But in milling long liners, this dual 


/ 


on is often unsatisfactory since an abrasive sand 


uckly cut the teeth off the pilot drill. ‘This leaves 


smooth rounded surface to spin 1n the sand, thus Stop- 


e pipe milling operation 
\I ( Ip a strin from bottom to top as follows 
e@6'4-inch OD diamond point bit with enough 3'%- 


inch drill pipe to complete string 


@ (so in hole, wash out liner to the landing collar, 
drill out t] e bac k-pressure valve and 1) feet of ce- 


1 


ent down to the float sho 


& Second operation. Before beginning the pipe milling 


peration, the packer and hanger at the upper end of 


e assembly must be removed. Since the liner is ce- 


d up to and around the pac ker, ho attempt should 
it and pull this portion of the fish. Instead, 


should be milled up. For this purpose, a concave junk 


should be used (Figure 18 This heavy-duty tool 


] 


s designed to stand up under the most oruelline down- 


conditions 


Make up string as follows: 


@8!'4-inch OD concave junk mill with stabilizing 


vines for centralization in 95g-inch, 40-pound casing 


@ Two 8'4-inch OD stabilizers spaced at intervals of 


b and 120 teet above the bit 


® Six 6-inch OD drill collars for weight 


® Enough 4'%-inch drill pipe 


to complete String 
Run in hole and contact top ol the fish at 8.000 feet. 
Begin circulating and adjust pump pressure to maintain 
ibout 1,500 psi. Rotate the pipe at 95-100 rpm, set about 
10,000 pounds weight on the bit and mill up the packer 
ind liner hanger assembly. For ideal penetration rate, 
will generally be necessary to try different rotary 
speeds, weights and pump pressures. Rotary speeds may 
from 60-175 rpm, weights 3,000-20,000 pounds and 
from 1,200 to 1,800 psi. When 


pressures 


at this depth 


penetration rates decline, any of these factors may be 


varied to again speed up the operation. Occasional spud- 
ding also may help. 

The volume and characteristics of cuttings recovered 
Irom the shale shaker should O¢ casionally be chec ked. 
since a great deal of information about the milling opera- 
tion can be obtained from this source. 
> Third operation. Make up string as follows: 

@ 753-inch OD pilot mill with extra long pilot 

® 6'4-inch OD smooth-ribbed pilot to prevent side- 

trac king 

® Six 6-inch OD drill collars 

® Two 8'%-inch OD stabilizers spaced at 60 and 120 

foot intervals above the mill 

® Enough 4%-inch OD drill pipe to complete string. 

Proceed into hole, begin pumping at 1,500 psi and 
begin milling with light weight (about 5,000 pounds 


and moderate speed until the top of the fish 1S dressed 


If the top of the pipe has been severely damaged o1 


/ 


in by the junk milling operation, an extra trip 
with a taper mill will be required to re-open the top of 


the fish. 
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If the milling operation progresses smoothly, weights 
and rpm may be increased slightly. In this case, 
very heavy weights should not be used. Because of the 
high angle, crooked hole and the fact that corrosion has 
probably attacked and weakened the liner, the tendency 
to side track has been greatly increased. Rotary speeds 
of 60 to 75 rpm and weights of from 5,000 to 7,000 
pounds will probably give more satisfactory results, though 
the penetration rates will be somewhat slower. 

Barring complications, the job should be completed 
with three mills in about two or three days, During this 
time, returns should be checked to determine whether 
cuttings are being circulated out of the well. As the bit 
works farther down the hole out of the casing, it may be 
necessary to reposition the stabilizers or even add more to 
the string; however, in this case the cement itself will 
tend to serve as a cylinder and stabilize the bit. 


RECOVERY OF PRODUCTION PACKERS 


Several production or hookwall packers are available 

today. To describe each in detail and the necessary re- 
covery operations is beyond the scope of this manual. 
Basically, these packers may be divided into two types: 
those which require weight from the tubing string to set 
and hold the packer and those which do not require tub- 
ing weight, but are set either hydraulically or mechan- 
ically by rotation. 
Hookwall packers. The so-called “control-head” o1 
weight type packers are generally provided with one set 
of slips and one packoff whereas the hydraulic and rotary 
types are usually provided with dual packoffs and dual 
slips for hold-down. 

Various other features, including large volume by-pass, 
safety joint, torque jars, rocker type slips, etc., are incor- 
porated into some packers. Most production packers of 
this type are not drillable since they are designed to be 
retrieved with the tubing string. 

The following cases were selected to illustrate the re- 
covery of any type of production packer on the market 


today 


Case A. Control head circulating packer set at 5,500 feet 
in IY2-inch, 20-pound casing. One joint of 2-inch 
non-perforated production tubing below packer. 
Tubing string has been washed over and backed 
off down to packer, leaving one joint of 2-inch 
production tubing with 3'4¢ OD collar above the 
packer (Figure 19 


Make up string as follows: 

@ 4-inch OD spiral grapple overshot with packer and 
314,-inch collar stop 

@ 33¢-inch OD bumper jars 

® $3¢-inch OD hydraulic jars 

® Three 3'%-inch OD drill collars 

@ 2-inch production tubing to make up string. 

Lower the string into the well until the overshot is a 
f 
returns indicate the area around the fish is clean. 


‘w feet above the top of the fish and circulate until 


Discontinue circulating, turn the string slowly to the 
right and lower the overshot over the fish. When the 
wickers on the spiral grapple contact the fish, sufficient 
friction is established to force the grapple upward into 
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drilled up by the tungsten carbide method in about s 


x seven hours 

Figure 20 illustrates the type of mill used to dr 
packers when tubing is used as the drilling string. Whil 
this type of production packer is not classed as drillable. j 
is made of relatively soft material when compared wit 
most down-hole equipment and should drill up easily. A 
inesten carbide junk mill also can be used to drill 
this tvpe of packer; however, in most cases. the penetra 
tion rates will be somewhat slowe1 

Weights of 5,000-12,000 pounds and rotary speeds tror 
60 to 125 rpm are used when running packer mull. Puny 


1 


ressure ol around 1.U0U psi should be sullic lent il 
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FIGURE 20—Typical mills 
used for drilling up pack- 
ers when tubing is used as 
the drilling string. 





Fishing operations 


& First operation. Since the packer stem cannot be 





rotated to release, there is a strong possibility that the 


pel forated nipple below the pac ker is stuck tightly ind 





is causing most of the trouble as tar as rotation 1s con- 


ernead 
The best approach is to sever the nipple from. the 
I DOW Fig 0 S perl eas entry ol I ' “* , ; = , 
yacker by making an inside cut just below the packer 
s] 
When ne col s ne ¢ ersho bh mps up o 
i i 
of the Gah. take i a a tie ; 
ipward pull mn the pipe This causes the egrapl 4 
Pl} ante ; 
} , ; 7, 
in the overshot to move downward relative to the J 
: Fs . oe ——EE Ca sing 4 
wil. contracting the spiral slip and forcing the wickers 
P 2 , > 
) he collar ¢ ( ubit ot nist 
| iK¢ } < il! ho CP ON NH} OuNndsS above | ? 
rvht « S be sure that the overshot 1s 





onditions and tempt to pump and pull the packer al % 
nhole 
If this is unsuccessful, reduce pump pressure and, witl 


















































rie nvaraull ars set to trip at about 20.000 pounds x S] 
+] ] + +] +] 
inder the maximum allowable strain in the pipe n this 
case, DUUUU pounds). atte mpt tO pulmp and jal the PpackKel ‘ 
ut of the hole. In many cases, pressuring the formatior Ss 
will not br ermitted and only the jarring action ma 
ne ised 
In anv event, if the packer cannot be moved. continue 
rrinoe moti +] 1 | rm ] l fatio . ] os es 
‘ Ing Intli the Dat er mandrel tatigques and snaps 1) j ] Ni 
vo at or near the threaded connection between the uppei . ti 
il and the stem is will allow the inner stem to ta 
nm poelow ( ( ( 2 
Go ba wit a spear and jar combination, Set thi 
¢ ; ] ] f +] l ] 
wear In the outer barrel or sleeve of the packer, and f 
) “il t loose i 
It unsuccessful. geo back with a tunesten carbide m1 ‘ 
nd mil up the packer ind recover the bottom produc tion } A 
ibe with an overshot t] 
, ; ve ‘ an ee ee L 
Lhe only alternative to the milling operation would hb: hens 
' 


1 1 


emove ‘ta a ee he a a pee & r —_ FIGURE 21—A mechanical packer has _ be- ; 
r\ hye arring method | HS would require a number ol come sanded up with a joint of a1 >-inch tubing W 
ns and several days’ time, whereas the packer can be left above the packer. d 
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FIGURE 22—Full opening hydraulically set 
packer with built-in torque jar and safety joint. 
\ 20-foot neck is left above for fishing pur- 
poses. The perforated tail pipe is stuck tightly. 


Pm Second operation. If the stem still cannot be rotated 


making the cut, an attempt should be made to pull 
jal the pac ke) up the hole. However. this may not 
vays be possible since the upper packing element be- 

es, in effect, a swab cup Depending on the weight 

he fluid column in the annulus, the packer is more or 
ss restrained from any upward movement 
> Third operation. If jarring fails to produce the de- 
results or snaps the stem in two at the upper con- 


ction, a tungsten carbide rotary shoe should be used 


burn over the top seal and slips. This releases the 
icker from the wall of the casing so that an overshot 

be used to latch onto the upper stem and retriev 

ntire assembly from the hole 
In fact, since washing over with a tungsten carbide 
shoe is the surest method of all, there is a question as 
o why it is not used in the first place, eliminating the 

ing run altogether. There are views both for and 

vainst 

However, the jarring method is the most economical 

successful. It requires only one trip, no wash pipe is 
needed and the pac ker is retrieved intact. 

(he washover method requires two trips, the rental of 
washpipe and generally damages the packer beyond fur- 
ther use 
[he chances of retrieving the packer by the jarring 


Inethod are 2ood and, while it is not as certain as the 


1 


washover method, the temptation to try and save the 


hitte ' 
aitterse ce 


in cost is often overwhelming. Consequently. 


AUGUST 1, 1960 WORLD OIL 


the jarring method is almost universally the first ap- 
proach in retrieving production packers. 

In the above case, a tungsten carbide rotary shoe was 
used instead of a junk mill. This choice was made be- 
cause a fishing neck remained above the packer after the 
jarring operation. After washing over the packer, it is 
an easy matter to go in with an overshot and latch or 
to the fishing neck above the packer. 

If no fishing neck had remained for grappling purposes, 
a tungsten carbide junk mill would have been used t 
remove the packer by milling it up completely. 

If a carbide rotary shoe were used to washover the 
packer, it would be necessary to go back with a spear 
and recover the packer. To insert the spear into a packer 
that has been washed over often is difficult and many 
times is unsuccessful. The freed packer has an uncanny 
way of falling to bottom and laying over to one side of 


the hole so the bore is inaccessible. 


'. Full-opening hydraulically set packer with built-ir 
torque jar and safety joint is stuck in 7-inch, 29- 
pound casing at 7,800 feet. 22-inch tubing ha 
been parted with an acid cutter above the packer 
leaving a 20-foot neck for fishing purposes. Stem 
of packer cannot be rotated or reciprocated t 
release, indicating that the perforated tail pipe 
is stuck tightly (Figure 22). This packer is com- 
pletely drillable. 


Fishing operations 


& First operation. Since the stem cannot be rotated o1 


reciprocated for releasing purposes, the inside of the 
stem and nipple should be drilled and washed out to a 
point several feet below the packer with a diamond point 


bit. 


& Second operation. Make an inside cut just below the 
bottom of the packer, freeing the packer stem from the 
tail pipe. 


& Third operation. Go back with a jar and overshot 
combination. The overshot should be equipped with lip 
guide, mill and tubing packoff assembly and attempt t 
rotate the lugs on the packer stem out of the jay or set 
position so that the packer bypass can be opened by 
reciprocation, thus equalizing pressures from above and 
below. The equalizing of pressures will allow the packe: 
to be released and moved uphole. 

& Fourth operation. If the packer stem cannot be ro- 
tated or reciprocated after latching the overshot, jar the 
packer until the lugs in the jay slot of the packer ar 
sheared, permitting removal of the packer stem from the 


hole 
© Fifth operation. Make up string as follows: 


® 57-inch hard formation rock bit with cutter geom- 
etrv to cut over its entire bottom surface. eliminat- 
ing any undrilled ridges 

® Fourteen 434-inch OD drill collars 

@ Enough 31-inch drill pipe to complete string 

Proceed into the hole until contact is made with the 


top of the packer. The large diameter bit provides mini- 
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FIGURE 23—A 5" -inch multiple ring control 
head and circulating packer with release and 
dovetail slips is stuck so that the mandrel can- 
not be rotated or re« iprocated. 
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Fishing operations 


> First operation. [ Sing a diamond point bit and little 
nch pipe, wash out the inside of the packer stem to a 


point about 5 feet below the bottom of the packer 


& Second operation. Make an inside cut just below thi 


Dac Kel 


& Third operation. Go back with an overshot and cry to 
pull the packer loose. Caution should be exercised in the 
pulling operation, since the packer stem should not be 
strained beyond the yield point. This packer is composed 


of a number of parts and if the stem is parted below the 
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FIGURE 24—A permanent production packer is stuck 
so that the production string cannot be withdrawn from 
the well. 


top of the packer. then 1 recovery of the many indi- 
vidua parts would Pest somewhat complex probie! 
perhaps requiring manv trips to solve. The strain on tl 


packer stem in this case should not exceed 50.000 pounds 
I 


© Fourth operation. If pulling is unsuccessful, go in with 
a tungsten carbide burnine shoe and washover _ the 
packer, treeing 1t trom the casing 


& Fifth operation. Recover the pac ker with an overshot 


Permanent production packers. |)ic permanent pro- 


duction packer differs from the hookwall packer in that 


] 
th 
i 


ie stem and tail pipe are not mechanically linked t 
the barrel of the packer. These elements are connected 
only to the tubing string and hence may be withdrawn 
from the packer and well at any time without affecting 
the pac ker’s eftic len \ When t] e stem and tail pipe are 


removed, a flapper-type back-pressure valve, built into 
the lower part of the packer, seals off the pac ker floo! 


and the casing above the packer from formation pres- 


The packer assembly itself is not retrievable and 1s 
designed to remain in the hole permanently, performing 
both the functions of a production packer and of a one- 
way bridge 


drillable. 


plug. The packer assembly is completely 


Case A. Seven-inch permanent production packer (Figure 
24) ws stuck so that the production strine 


cannot 
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= The packer milling tool can be 
released from the packer by hold- 
ing a 5,000 to 10,000 pound strain 
on the drill string and rotating to 
Junk the right until the catch sleeves 
aia collapse. 
After the slips have been milled, 
the packer body is held in place by 
spring loaded catch sleeves and re- 
Ja8eeg9¢ trieved to the surface. 

=| The permanent type packer was 
originally designed to be drilled up 
j yagaay with a rock bit, circulating as many 
—_ cuttings as possible out of the hole. 
Packer This is a fast method of recovery, 
| Milling and in cases where a packer re- 

: Retainer Tool ° ‘ ° ° ° 
ae Production | [111 milling | tinned trieving tool is not available is the 
pa : on ‘ai _ | of Packer —-Tm10st economical approach, espe- 
= cially if no equipment, (such as a 
t_| second packer) is set (Figure 26 
¢ — below the first, which might be 
Ff 4 adversely affected by cuttings or 
r = junk from the drilling operation. 
Fs | = | 1! Even under good drilling condi- 
1, tf La tions, all cuttings will not be circu- 
ae ai | Eady | conch lated out of the hole. rhere always 
i ts I= re are some large fragments which 
s- as —< break off during the drilling oper- 
f ! it it ation and move downhole, some- 
Kid id times affecting the normal oper- 

FIGURE 25—Shown at left are packer milling tools used to mill up the permanent ation of the equipment below. 
production packer. If there are no installations be- 
FIGURE 25A—Operational view (right) of milling and retrieving the packer. low the packer and if production 
will not be adversely affected by 
the remaining pieces of the packer 
withdrawn from the well. Below the packer, a which will be left in the hole, drilling offers an economi- 

-foot production tube with a 20-foot perforate d cal solution. 

vtension is stuck tightly. One joint of tubing 1s Proceed as in Operation 5, Case C, to drill up the 
above the packer for fishing purpose packer. After drilling past the slips, the remainder of the 


Fishing operations 


> First operation. Attempt to jar the stem and tail pipe 
1 


ut of the packer with an overshot-jar combination. 


Pm Second operation. If unsuccessful, use a diamond point 


hhit 


on little inch pipe, drill and washout the ID of the 


t 


stem and tubing to bottom 


> Third operation. Go back with inside cutter or acid 
Cutter and make a cut five feet below the pac ker. Re- 
trieve the cut portion from the well, jarring it out if 


necess ary. 


© Fourth operation. Use a packer milling tool (Figure 
29) which can be run on drill pipe or tubing. A junk 


basket and at least one drill collar should be run between 


the packer milling tool and the drill string. 

With the pump on, run in and tag the packer lightly. 
Set down with about 5,000 pounds, then take a 15,000- 
pound strain to check the operation of the catch sleeve 


Che millin operation is normally achieved with full 


o 
circulation from 5,000 to 10,000 pounds of weight on 
the drill string and rotary speed of 50-75 rpm. Figure 
293A shows the operational view of milling and retrieving 
the packer. The milling tool is designed to mill over a 


packer and retrieve in one round trip. 
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packer will begin to rotate with the bit and this portion 
must be pushed to bottom. 

Instead of a rock bit, a tungsten carbide packer mill 
or junk mill may be used with equally satisfactory results. 
In all cases, the packer should be disposed of in 2 to 5 
hours. 


Multiple production packers. Economics have dictated 
the use of multiple strings of tubing for producing several 
zones of production. 

Naturally, the easiest solution to a fishing job for 
multiple completion packers is to avoid the necessity for 
such an operation; but as with any item run down the 
hole, an occassional fishing job is inevitable. It is possible 
to minimize the frequency of such an occurrence through 
proper planning and preparation before running the 
equipment. 

It should be noted that optimum conditions for re- 
trievability are coincident with optimum conditions for 
“fishability.” That is, an installation which minimizes the 
chances for a fishing job also is easier to fish out should 
it become necessary. Well should be clean. More fishing 
operations and more down-hole equipment failures have 
been caused by “junk” in the hole than any other reason. 
Also. because of the occurrence of “junk,” the fishing 
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FIGURE 
drawing showing two produc- 
tion packers in the same well. 


26— Schematic 
recovery technique. 


obs are quite often more difficult. This junk will consist 


f rubber and metal from “drilled-up” bridging plugs 
which for some unexplained reason are not circulated 
vut of the well during the drilling and mud conditioning 
yperations. Every effort should be made to clean up the 


vell before running the packers 


Proper design and installation. | he design and instal- 
ation of the multiple completion bottom hole equipment 
should be carefully considered to eliminate any undue 
omplications if a fishing operation should ever arise 

The safety joint should not be placed below the pro- 
lucing perforations where it is apt to be covered by sand 
x solids from the formation and thereby rendered inop- 
erable. Also, in multiple strings, stagger the safety joints 
so that no two of them are at the same depth (a mini- 
mum of four feet separation). The uppermost safety joint 
should be on the string that will be retrieved or picked 
ip first, and other safety joints should be placed in simi- 


lar ordet down the hole 
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Tubing is stuck be- 
cause of a sanding or mud condition 
necessitating the use of a 
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FIGURE 28—Typical hydraulic (pump pres: 


sure) outside cutting tool. 


washover 


minimum 4-6 feet in length) having 


A pup 


ID equivalent to the minimum restriction in the string 


joint 


above the pup joint, should be placed in each string of 
tubing below each packer. This provides a place fot 


cutting the tubing with a properly sized tool, thereby 
aleviating the difficult job of going through a restricted 
ID and cutting in a larger tubing section. 

Packers with straight through openings (as compared 


to concentric flow channels) will allow the running of a 


h a packer to wash out on to 


macaroni string throug 
ot packer below to facilitate retrieving. Of course, this 
depends on the size of the opening through the packet 
and is often limited by the space available to provide at 


opening of sufficient diameter 


Fishing operation. Sand or other material may hav 
settled out on top ol the pac ker causing it to be stuck 
A string of tubing should be run to the top of the packe! 
to circulate out this material. After washing out to the 
top, an attempt to release and retrieve the packer in the 
1960 
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rmal manner should be made. Since there are severa 
ifferent types of releasing mechanism, a discussion of 
ach will not he possible 
the packer is still not rerievable, the tubing string 
hould be cut below the packer (previous tec hniques dis- 
ssed)}, and another try should be made to pull it 
s operation 1s not successful, the tubing above thi 
ker should be « leaving enough tubing to latch onto 
overshot. Then run in with a crushed carbolo\ 
shoe and, mill over the packer and the slips 
The packer can then be pulled with an overshot, or a 


insufficient tubing is left for an overshot. 


Phe fishing for triple, quarduple and quintriple packers 


ould follow the same principles as discussed above fo 
Ol! We vTIONS 
RECOVERY OF TUBING 
Fishing techniques for recovering tubing will varv with 
conditions which caused the tubing failures. Thes« 


nditions include 
A. When the tubing is weakened by corrosion, erosio! 
x abrasion and is pulled in two while tryin: 
1g retrieve the packer or pull the tubing. 
B. Where tubn is stuck due to a mud or sanding 


hole equipment is larger in diametet 


eo ee ' 1; : J er 
1g han the tubin cas lift mandrels) and the tubing 
er eee - + | ee REE Ra en ees eee 
sO) OTT Plt equip nt Nas tavea aue LO CrOSIOTI, 
orrosion or abrasion. 
) Collapsed casing which causes an obstruction and 
prevents pulling the tubing 
) J } 
{ Pit f ed by cor nN. erosion r ab ? 
j ia ] ? co wl e tryin LO TréetTr7réeve he 
| ibing. The tubing has parted, leaving a jagsved 
f OAL? ip. The failure was caused OY corro- 
] "a , , 
nm and Tlie WNULUS UWA clear of sana or lea 
4 iad 


Operation. Pull the free tubing above the failure point 


Return to the bottom with an overshot and engage the 


pres: ish. Run a tree point indicator with a chemical cutter 
ind, after establishing the free point of the remaining 
ibing, cut the tubing, Remove wireline from hole and 
ill the free t ibing 


Case B. Where tubine is stuck due to a mud or sand 
n ‘iclitatins 
string 
ng of Washover and recover cutter method. This method 
e tol ncludes use of wash string with a washover and recovel 
ereb\ itter located immediately above or one joint above th: 
ricted otary shoe Figure AM | ‘ 

\iter washing over the fish to the desired depth, th 
pared rotary shoe is picked up about 15 or 20 feet off bottom 
r of Chen, while the string is being slowly raised, right hand 
nN tO] Otation is begun causing the slips to move into the catch 

this position. The cutter is raised until the slips engage thi 

acke! oint or collar. If, the fish 1s flush-jointed pipe, the slips 
de al will engage and grip the pipe at any point. 

lo determine if the fish is securely caught, a strain of 

| d.000 to 20.000 pounds above the weight of the string 

have 5 applied. Tension is then slacked off until the indicato1 

stuck shows about 2.000 pounds above the string weight plus 

ackel fish we wht Lhe cuttel 1S rotated to the right at 18 to 18) 


o the rpm the pipe is cut in 14% to 2 minutes. The fish 1s 
n th brought to the surface and stripped out of the wash pipe 
1960 AUGUST 1, 1960 WORLD OIL 
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FIGURE 29—An inside type cutting tool is necessary 
if downhole equipment is placed on the tubing 


restricting the use of tools for outside cutting or wash- 
over operations. 
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FIGURE 30—An overshot rod socket is used to en- 
gage the rods so that they may be retrieved from the 


hole. 
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tool mav be lowered 


s left haneing in the ships. The 


en brought out of the hole 


Hydraulic (pump pressure) outside cutter (Figure 


28). After the washover has been made and the wash 
ry is been p ec 1ror ( hic ( remove the rotary 
he nd insta he hydraulic outside cutter in its place 
1 ol is recommended for external flush or shehtls 
ys ollar-less tubin 
Xun in the hole to the desired cutting depth. Rotate 
( sh pipe to ascertain any undue friction. If found 
ply p ) pressure slowly, rotate wash pipe and 
se pump pressure to approximately 200 psi. The 
hen sl d be in operation. This condition will 
2) I 1¢ ited at the Surtace by a sli ht slowing ot rota- 
tion. Approximately 1 to 2 minutes is required to accom- 
LIS he cut | S ndesirable to proceed with the « 
Ositioni he cutter over the fish. pull ip slowly 
shucks trom the top of the fish 
( lt , 1) ~/ yULPM wee ? liam ? 
ib z mand ind ti 
, > } hi 7 


Inside cutting method. When a string of gas lift valves 


external diameter too large to wash ovet becomes 
sanded up, there is no satisfactory method of washing 
ove nd recovering from the outside. The only practical 
appr ich is to recover the pipe by an “inside’”> method 

Since the tubing ts stuck tightly below the gas lift valve. 


is impossible to go in with a jet washdown tool and 
] 


String shot and back off below the valve Cutting an 


vulling offers the most economical solution. 


lhe tubing above the gas lift valve is backed off and re- 
trieved. A short string of macaroni tubing is attached to 


he end of a string of plain tubing, along with the inside 


cutting assembly This smal] string should be lone enough 
to reach below the gas lift valve mandrel 

Operation. The cutter, with diamond bit and guide 
issembly 1s lowe red into the well As the tool approat hes 


the fish, the string is and 


Phe 


passes ovel the top of the fish 


rotated lowered slowly 


11a shoe contacts and 


centralizing the tubing within the euide assembly 
Figure 29 
[he guide assembly is secured to the fishing string by a 


shear pin. When the guide shoe contacts the formation 


or other obstruction, the pin shears disengaging the guide 


] 


assembly from the fishing string so that the cutter and 


assembly 


Wher the 


lati! 


may be lowered independently into the fish. 
bit contacts sediment or bridges, begin circu- 
and rotate 

After cleanout to the desired depth, the cutter is rotated 
slowly and picked up. The slips set automatically and a 
2 to 4 minutes. The knives are fed 


cut 1s made in from 


into the pipe by spring pressure alone and are inde- 
pendent of the upstrain from the rig floor. 

If necessary, the cutter may be released by simply 
lowering the fishing string. This retracts the knives and 
releases the spear slips, allowing the tool to be reset at 
another point in the tubing or brought out of the hole. 


Another technique is to run one short joint of macaroni 
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10-15 feet) with a diamond bit. Wash tubing out below 
eas lift valve 
Put 


tween the cutting tool and spear, 


cuttine tool on bottom with macaroni joint be. 
and return to the fish 
A shear pin guide is used to culde the assembly into the 
fish. As soon as a collar is contacted, the shear pins wil! 
be sheared and will allow the cutting tool to enter the 
fish 


Lower in until bumper ring bumps up on top of the 


fish to establish true depth. Pick up enough to remove the 
spear from the fish and position the cutter at the proper 
depth in the fish to make the cut 

When the cut has been made, pick up slightly to clos 
the Slack off until the 
bumper ring on the spear “bumps up” on the collar 
Make sure the 


the fish 


the cutter and retract knives 


catch position and pul 


Case D. Collapsed casi vhich prevents pulling tubing 


This casine has collapsed to the extent that tubing 
collars will not pass through the restricted interval. 


Go in and chemically cut the tubing above the col- 


lapsed casing, allowing the tubing to drop to bottom 


Return with a “casing roller’ and roll the casing out t 
the normal internal diameter. After the casing has been 
enlarged, return to the top of the tubing with an over- 


shot assembly and pull the remaining tubing. 


RECOVERY OF RODS 
lt Is necessary to fish for pumpin: rods because: 
® Rods have backed off 


® Rods have crystallized and parted 


® Rods have been sanded up and are unable to be 


pulled 


to crystallization 


backed off or broken due 


pull out the free string of rods and return to bottom wit! 


If rods have 


a rod socket which is regular field equipment tor recover 
of such failures. Latch on to the rods and pull the re- 
maining portion of the string out of the hole. 

If rods have been sanded up and cannot be recovered 
by the field personnel, of course, fishing 1s inevitable 
Pull the tubing and strip the free rods and tubing until 
the sanded interval is reached. 


Then, back the 


Continue this operation until the entire length of rods 


out rods and the tubing separately 
have been recovered. 

Be sure that the tubing is not separated, If it is ind 
cated at the surface that a parting condition of the tubing 
exists, return immediately to the original position before 
rods are allowed to “spill out’ and “wad up” in the 
open casing. 

If this situation does occur, run a center rope spear on 
tubing with heavy “barbs” and equip the upper end of 
the spear with a stop (diameter of stop is 2 inch less 
than inside diameter of casing). Push spear downward s0 
as to compress the loose rods in a more condensed interval 
Upon an upward movement, “barbs” will catch hold of 
the rods and are then retrieved to the surface. 

If, for any reason, it is not practical to pull tubing to 
recover rods, a left hand threaded macaroni string must 
be used. The swivels and all fishing tools are also left 
hand threaded. 
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FIGURE 31— A \\) } 
lO D slotted tubular “go “i 
devil” is used to as- FIGURE 33—A wireline snipper is 
sure that a rope used to cut the line at the rope 
ition socket is looking up ee = socket. 
, Py ayy FIGURE 32—The 
witl to provide for a : : acca a = . 
fishing neck. sidewall cutter is FIGURE 34—A wireline grab is 
Ove / used to cut the wire- used to retrieve line and tools if the 
e re ) line when the cutter line should break going in or out 
/ bars fail to cut the of the hole. 
line. 
vered 
table 
untl The most common tool to engage the rods is the rod method is the dropping of a “cutter bar” alongside the 
: See Figur When the fish is irregular or wireline. 
ately distorted. the box tap is used to engage the fish rather A “cutter bar’ consists of a wireline stem section with 
rods han the rod socket a rope socket attached to the upper end and a blind box 
It is possible to wash down and around the fish priot to the lower end. The rope socket provides a fishing neck 
indi- to latching on to it. After firmly engaging the fish, exert to the cutter and the lower blind box cuts or kinks the 
ibing i steady pull until the rods are pulled free. Then pull and line as it strikes the top of the rope socket. Different sizes 
efore brake out the entire length of rod string of blind boxes are used, depending upon the size of the 
1 the tubing. Recommended are a 1!4-inch OD blind box fo: 
RECOVERY OF WIRE LINE TOOLS cutting wireline in 2-inch tubing and a 134-inch OD in 
ir on Most wireline fishing jobs result from equipment mal- 2'-inch tubing. Length of stem between the rope socket 
id ol functions or unfavorable well conditions. A successful and blind box is determined by well conditions and type 
1 less ishing operation requires careful planning, patience and of equipment in the well. If the tubing string includes side 
rd so good judgement. pocket mandrels, the stem must be of sufficient length (5 
rval. | Where wireline and tools are stuck or lost in a well, the to 6 feet) to pass through mandrels without lodging. Dry 
ld of } wireline should be retrieved from the well first, followed gas wells require a shorter stem section (3 feet) to reduce 
F »y service tools and other equipment. To fish the line and the weight and impact. 
ig to | tools separately, the line should be cut at the rope socket. Knuckle joints are recommended in wells with crooked 
must | tubing. This allows more flexibility of the cutter. The cut- 
. left Wireline cutting. There are various methods of cutting ter bar can be dropped if the end of the line is in the 
the wireline at the rope socket. The most common hole or if the wireline unit is still attached to the line. 
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lelt Sla¢ er the « er Dar Nas passed roug!t 


( er bars yped ¢ y when one Is reasonabl 
tha 1 wire OD SOC Ke S loOOKINg up Howeve 
tools have been blown up in the hole by pressu 
; 
rential or lf sand o1 Ink 1S present on top of the tool 
I I 
: 
otted tubu ) ( tec! qu snould be us 
? 
| re 
\ otted tubt | ) ( Ss yaced aro L1¢ Lie I 
pinned in positi s then dropped in the tubi 
; :; 
slide dow I ind tall or top ol ne t s 
ybyjects. The ( is provided with a slotted rope 
et or top | s es the operatol tha 1 rope soi 
I 
looking up 
The “go devil” is also used where the mechanica rs 
Stuck In the open position Phe Impact of the “a 
l 1? be } 7+ 
on the jars close the jars. With the “go devi 
bottom, a cutter bar can th n be aqropped to cut thie 
VI 
If the cutter bar fails to cut, the wireline should bs 
nipulated in ai rt to cut the line. If jars are oper- 
ng, qdownwart ng usually helps 1n KINKING iri 
neg the line If unable to break the line, anothe! ( 
} ld he ee eh Rea ae en es ie 
snouidad be a poed, ronowedad DV anotne cutter da 
A sidewall cutte: Figure 32) is another method « 
: ° , 1 . } 1 1 4 
ing the wireline and usually is used when the cutte: 
fails. The sid | cutter consists of a tapered man- 
i 
] } ryt ' wl} ’ ] t} t I 
el and 18 moul aq on cylindrical cutters that expan< 
unst the wall of the tubing. The sidewall cutter is 
| | ’ 
iched to thi ne tools with a running tool and 
run alongside tl ne lost in the well. When the cutte1 
} | 1 . + ’ 
nds on the botto! aqownward jarring will expand the 
ndrical cutters ainst the wall of the tubine. cuttin 
line and shearu the pin in the running tool. The 
Pee wer is then pulled slow] t of the well 1 
iting string 1s then pulled slowly out ol le well to 
surtace The side Wall cutter 1s retrieved alter the line 
s removed from the tubing 
\ wireline snippet Figure 33) or a 3-foot “go devil 
ot ' f } 
1 t0-aevree taper on the bottom can De used to ¢ 
ne at the rope socket either in the tubing or in th 


ryeor - 


elow the end of the tubing 


he slotted 5-fo ‘oo devil” is placed around the lint 


surface. The ‘“‘go devil” 


dropped tron ( travels 
ne the line Lri¢ ipon contact with the wireline rope 
cket on bottom. the line is cut through by the scissorineg 


tion of the tapered end 


lhe wireline SI Ippe 1S attached on a 


bid} 
I 


wireline in a 
ar manner as the ‘gO devil” and allowed to slide 
wn the line. When the cutter hits the tools, the lnpact 
irs a pin which allows a tapered knife section and 
pper to move together, thus cutting the line. This same 
ion crimps the line between the crimper and snippet 
nd permits retrieving the tool with the wireline 

Where a line 


hole and the tools are Iree, the line and tools can be 


breaks going in or coming out of the 


fished together The end of the line should be located and 
ched with a wireline erab (Figure 34). If the wire and 


ols are stuck and will not free after continuous jarring. 


e grab should be jarred down the hole approximately 


isually kink the line below 


upward, the line should break clean 


feet. This will the grab 
Phen. by 


After 


should re cut at the rope 


jarring 


retrieving the broken end from the well. the line 


socket and fished separatels 
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end of the wire are two of the 


Locating the end of the wire. Estimating and locating 


most 


planning a succesful fishing job 


1 } } 


he wire is estimated in. the 


Lhe depth of the end ot 


i OWlne manne! 


@ Estimate the depth that tools should 


StOpD oO} fall bach 


* Record the counter re adine 


® Fstimate line coil 082 and .092 will coil appronxi- 

itely 3 feet per 1.000 feet in 2-inch tubing an 

pproximately 5 feet per OOO feet in 2'%,-incl 
ibine 

@ Record the line stretch and the point at the surface 

vhere the line parted. Thus, the formula for estimat- 


ing the end ol the wireline IS 


End of line depth of tools counter reading ling 
stret distance from stuffing box to point on surtace 
W re line parted line coil. 


of the end of the ine has been cal- 


culated, it is accurately located 


ire finder usually is run to locate the 


] ] ] ¢ ] ] li Ansa _— 
When the line is located, a lheht downward jarring wi 
or ball the Ine so tha 1 wirelln im can then De€ 
secai tO NOOK and retrieve the L1Ti¢ 


Fishing wireline. Before runni the wireline ral 


“ » ° & Bi } 7 ie ~~ e + 
Figure 34) in the well, the wireline blowout prevent 


<] tld be tested in the cl il + stint [| ire line o 

ould be tested in the ciosed pos! 1On ne wire ine @2Ta 
" . } } } | 

is flexible in order to bend the tool to its full gage betor 


A common practice is to bait the wireline oTaD 


with either soft line or wire 


I 


to lin it the possibility oO! 


When fishing at shallow 


passing the end of the wir 


, . , 
depth, soft line should be used; at greatel! depths, wire Is 
I 
recommended 
| e wireline @1 ib is run in the wel ind upon contac 
I 


of the end of the wire, light downward jarring usually 


sufficient to securely wrap the wire in the barbs of 1 
rab. The line may then be p illed t e surlace 
When the wireline grab and line is pulled into 

lubricator, the blowout preventer is closed on the lu 


and pressure bled off the lubricator. The lubricator 
| 
raised and tied off in the up position, and a wirelin 


fishing clamp 1S attached to the line on top ol the blow: 


| he broken 


] 1} + ] 
reel and removed from the well 


out preventet the line on the 


Retrieving wireline tools. Standard pulling tools shoul 


be run to fish wire line tools. Accurate measurements 0! 


the tools should he recorded to assure that enough lubri- 
cator 1s used, 

If the tools were blown up the hole and a “go devil” 
and cutter bar were used to cut the line, then the cutte1 


bar and ‘“‘go devil” should be retrieved 


A lead impressiot 


block will determine if there is any wire on top of th 


tools 
If there is wire on top of the tools, a wireline grab 1s 
Atte1 


the wire above the tools, return to bottom with anothe! 


run to remove the wire above the tools retrieving 
impression block. If it indicates that the rope socket 1s 
clear of wire, a standard pulling tool is run and the tools 
removed from the well. 

If the impression block indicates that the tools ar 
tangled in the wire, a 14-inch blind box and a 5-foot 
stem is run below the jars. Downward jarring usually wil 





drive the tools through the wire leaving the wire on top o! 
the tools. The wire is removed and the tools are retrieved 
WORLD OIL 
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Verliilal 
Perreratg 
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af 


anal 


ont 


v 


RT ? of the Engineering 
PA Practices Manual 
on Current Oil Industry Fish- 
ing Techniques and Tools will 
be presented in the September 
issue of WORLD OIL. 


This part will discuss fishing 


in open hole and will include: 


1. Free point-string shot 
method 


2. Washover back-off 


connector method 


3. Outside cutting method 


1. Drill collar spear method 


2. Taper tap method 


AUGUST 1, 1960 


Streamline paperwork— 


and put $$ 


in the till 


To get a true view of the high cost of business forms, 


it is necessary to study all costs involved 


By Joel C. Culley, Forms Analyst 


Service Pipe Line Co., ‘Tulsa 


OIL AND GAS companies are plagued 
with unnecessary, duplicate and in- 
efficient paperwork. 

What is causing this profit-devour- 
ing operation? 

For one thing, most businesses are 
operating without clearly defined ob- 
jectives, resulting in accumulated and 
compounded paperwork-~—a large por- 
tion of which is of questionable value. 


Annual cost soars. lo eet a true 
view of the high cost of business 
forms, it is necessary to study all costs 
involved. Briefly, paperwork costs in- 
clude forms, purchasing, printing, 
stocking, ordering, issuing, preparing, 
distributing, filing, storing (temporary 
then permanent), and the eventual 
destruction of the forms. 

Printing the forms is only one of 
the costs. For every $100 worth of 
forms purchased, it may cost a com- 
pany $2,000 to $4,000 to use the 
forms. Whereas, in 1900 one clerical 
worker was able to handle the paper- 
work for 
ratio now is reported to be as low as 


30 production workers, the 


one clerk to one worker. 

An example of how ridiculous the 
paperwork problem has become is 
illustrated by one of today’s modern 
jet-liners and its inability to lift from 
the ground the weight of the paper 
necessary for its manufacture. 

Needed is tighter control. Business 
cannot get rid of paperwork. But it 
can control it. 

To reduce costs and increase prof- 
its, proven controls and _ specific 
standards must be established by man- 
agement, which must instigate the 
program and place it with competent, 
professional systems personnel who 
will conscientiously carry it out. 

One major problem is the inability 
of executives to keep up with all 
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reports they receive. The answer to 
this is simply to eliminate unnecessary 
reports and revamp the necessary, but 
inefficient ones. 

Many companies have recognized 
the merit of “exception” management 
reporting, 1.e., each report shows ex- 
ceptions to a situation rather than the 
usual that may occur month-in and 
month-out. Obviously, normal or 
near-normal operations do not call 
for executive action—abnormalities o1 
exceptions do. 


Destroy ‘paper empire.’ [If man- 
agement is to live up to its respon- 
sibility of providing as much profit 
from an enterprise as possible, it must 
support a paperwork program—and 
it must thoroughly understand the 
objectives and appreciate the results. 
This attitude can, without ill will, 
bring about the raising of paperwork 
empires which have been in existence 
for years throughout a company. Most 
paper empires are built for two 


reasons: 


1. Every employe wishes to feel 
important. He may satisfy this 
yearning by surrounding himself 
with self-invented, but unneces- 
sary and inefficient paperwork. 
If, on the other hand, manage- 
ment expresses a desire to stream- 
line paperwork, these same indi- 
viduals will reverse their actions. 
but still feel important because 
they have management’s blessing 
and appreciation. 


2.If an employe is not sure of 
management’s policy concern- 
ing the amount of detail to be 
included in records, he may pro- 
tect himself by accumulating 
needless data or “alibi” paper. 
And he may keep it forever. But, 
if management clearly states that 
it wishes just so much detail and 
no more, employes probably will 
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Forms and birth control. forms 
control a moder SVSLCTINIS Gevice, IS 
one of the sumplest and best methods 


t 


re cutting paperwort 


\ torm ius define is i piece ol 
MApel ontaln Musiness Gata Thus 
COVCTS all papel iIsca 1n Operauion 
f a business and is not necessarily a 
printed form, but includes all hand- 


Written Or hae 1rit reports 


Birth control” is the obvious way 


oO prevent needless data 


Lhis means the thorou examina- 
tion of a form to determine 1f it 1s 
needed. If S ( stop 1 hetore it 
starts. If it is, refer to a “functional 


forms index to see if an existing 
form contains il r most ot the 
needed data \ tunctional torms 


index is a listing of all forms by 


their use, not their titles or form 
numbers 

If there is such a form, new data 
may be added. This may also prevent 
more than one group from compiling 


ind recording the same intormation 


Proper design cuts cost. Fors 


design, when properly applied, can 
improve any torm 

Good forms design requires a 
knowledge of use, how and unde 


what conditions the form 1s to be pre 


pared, related forms, all business ma- 
chines (capabilities and limitations 

papers and carbon papers, multipart 
form make-ups and clerical time 
savers 

form de- 


‘Rembrandt 
complex ” This talent will add attrac- 


Also. it 1S helpful ior a 


signe! to have a slight 


tiveness to an efficiently designed 


form. Simple but adequate instruc- 
tions about preparation and _ disposi- 
tion should be added to the form 
If study and care are devoted to the 
design of a form, savings in the pur- 
chase price and use of the form may 
result. 

Physical forms standards can bring 
savings 1n and 


immediate printing 


paper costs. Specifying standard sizes 


will save paper costs and money on 
many other items. 

"dal 

Besides causing waste when cut 
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from stock sizes, odd-sized forms often 


require special machine accessories, 


special envelopes, special binders Ol 


ledgers, and special storage equip- 


ment 


Further savings can result) trom 


specifying paper qualities that are 


adequate, but not expensive lt 1S just 


as important not to use paper of in- 


adequate quality 


Printing and stationery control. 


Printing controls will not solve the 


problem of “bootleg” (unauthorized 


It can even have the adverse 


the 


forms 


effect of driving *“*moonshiners 


l hey 


to draw these forms by hand when all 


underground have been known 


other means have been refused. 

Che best approach is to sell per- 
sonnel on the forms control program 
as a service to all 

Stationery controls can reduce many 
of the forms-cost areas. Accurate rec- 


ords of forms issued will indicate the 


number of forms used in a given 
period. 

The quantity of forms purchased at 
any one time required careful analysis 
If order quantities are set too hich, 
the stationery department will soon 
run into a shelving-space shortage and 


may be risking the loss of thousands- 
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ot-dollars worth of torms due to obso. 


les Cnet 


But, money can be saved through 


volume buying, A’ survey from. thy 


Business Forms Institute shows. that 
times as 
dollar 


may be had when they are purchase 


one and one-half to three 


many torms per 


purchasing 


on a volume basis 


This does not mean that COStS Cal 


be cut by automatically increasing 


order. Certain elements must b 


How 


form be used 1n its present state 


every 


considered, such as: long wil! 
the 
annual usage: and wha 


the 


what is the 


life of 
Various departments 


is the storage form? 


using forms 


should be instructed to requisition n 


less than a three months’ supply and 
more than 


hot 


a six months’ suppl 


of most items. Strict adherence to this 
rule prevents too frequent requisition- 
ing and warehousing of torms. 


Phe 


of volume 


wav to take advantagt 


satest 


prices is to synchronize the 


ordering of many forms, all having 


the Sallie physical specifications Her 


again, standardization will bring 


about Sa\ 


Wo 
Wes 


Temporary paperwork, | cimporar 


for how long? There are undoubtedly 
a number of these 20-year-old tem- 
porary forms floating around most 


companies. They probably were origi- 


nated for a special study or project 


The only trouble is that nobody said 


t 


to quit using them and no one knows 


why they are used. They should b 


abolished as quickly as possible. 


Industry standardization of paper- 
work can make further savings and 
; "a 

profits, and* two advantages whicl 


may result are: 

1. Clerical processing time will be 
reduced in departments that handl 
originating from othet 


forms many 


compani s. This is possible because ol 


the standard terminology, standard 


positioning of data and standard size 


2. Cooperating companies may pool 


their form orders and share in the 


savings of volume buying. 

The excessive paperwork problem 
can be solved by analysis, prevention, 
elimination, consolidation, and_plan- 
ning. None of these can be effective 
without continuing cooperation and 
solid backing of top management. 


When _ thinkine of 


should be remembered that more than 


paperwork, it 


the initial cost or purchase price 1s 
Most forms. once created, 
will require a lifetime of care—from 


—The End 


involved. 


creation to cremation. 
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FIGURI 


i—Here are two types of field-constructed gas anchor-mud anchor systems 


which are used to achieve downhole separation. Both have proven successful in the 
West Texas area. Left is standard gas anchor-mud anchor system. Right is standard 


gas anchor-oversized mud anchor system. 


Field-constructed gas 
anchors can save money 


Proper operational procedures combined with bot- 


tom-hole separation equipment, provide an econom- 


ical solution for gas interference problems 


By C. J. Merryman, Petroleum Enginee: 


Sun Oil Company, Midland, ‘Texas 


SUN On has found cor- 


rect application of field constructed 


COMPANY 


bottom hole gas systems 


separatol 


1 . . . 
that will result in both increased 


efficiency and increased 


Field 


Pump pro- 


duction, tests conducted in the 
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West Texas and Southeast New Mex- 
ico areas (See Box) have proven and 
re-emphasized the merit and impor- 
tance of gas anchor installations. 
Gas interference is a common pump 


problem and many wells today pro- 
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duce less than capacity because the 
bottom hole pump and related equip- 
ment lack the design improvements 
necessary to handle gas and improve 
This 


eral methods for locating, 


efficiency. article presents sev- 
evaluating 
and correcting the gas interference 
problem. The scope of coverage 1s 
limited to discussion of wells and test 
the general area of West 


New Mexico. 


although the principles involved will 


data from 


Texas and Southeast 
apply to most oil well pumping instal- 
lations. 

Practically every bottom hole pump 
in oil field service is hampered to 
some degree by having to handle gas 
as well as fluid. Efficiency is reduced 
by the amount of free gas or liberated 
that 
pumped in the same manner as an 


gaseous vapors have to be 
equivalent volume of fluid. Correc- 
tive measures to eliminate or minimize 
gas interference depend on a_thor- 
ough study and understanding of the 
mechanical, operating and fluid con- 
ditions that contribute to gas prob- 
lems. 

The majority of pumping well gas 
troubles is caused by free gas in the 
bore, gas trapped in the fluid 


well 4 
column and gas being liberated from 
solution by either agitation or pres- 
sure changes. When this gas is proc- 
essed through the pump, efficiency is 


fluid the 


gas displaces in the pump operation. 


reduced by the volume of 


Occasionally, when free gas enters 
the pump and occupies a volume 
equivalent to the plunger displace- 
locked 
the 
pump will fail to operate until a suffi- 


ment, pump valves become 


shut. Under these circumstances 
cient pressure exists within the pump 
to overcome the fluid pressure in the 
tubing and open the traveling valve. 
Frequently, such measures as re-spac- 
ing the pump, tapping bottom lightly 
or increasing pump speed will in- 
crease compression enough to break 
the gas lock. 

The ideal method of eliminating 
gas interference would be to separate 
the free gas from the fluid and allow 
it to be vented through the casing an- 
The this 
purpose by being a gas-fluid separator 


nulus. gas anchor serves 
that uses gravity and agitation to 
separate as much gas as possible from 


the fluid prior to entering the pump. 


Gravity separation is attained by 


using sufficient down-flow area to 
permit the fluid to flow downward at 
a lesser rate than the rise of the gas 
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was +0 bopd, 1; 


GOR 980 


ference. Tubing was lowered 








These case histories show how improved operational 
procedures and installation of bottom-hole gas sep- 
arators can increase production... 


1. Well A, South Eunice Field, Lea County, New Mexico. 
Pubing had not been pulled after completion, and the original pump 


installation was made one joint above the open end tubing anchor joint 
Production test was 30 bopd and 12 bwpd Dvyvnamometet tests indicated 
as interference. Rods and tubing were pulled and re-run with a bull- 
plugged mud anchor and eas anchor Production test alter well work 


bwpd, GOR 2186. top allowable 


2. Well B, North Cowden Field, Ector County, Texas. 


Well equipped with open ended tubing anchor joint. Production test 
was 43 bopd. Dynamometer test indicated gas interference, Pulled rods 
and tubing and re-ran with 60 feet of 24-inch mud anchor and 30 feet 
of gas anchor, Production test after work was 76 bopd, capacity. and 


3. Well C, Shannon-San Andres Field, Crockett County, Texas. 
Well equipped with mud anchor and gas anchor. Production after 
workover declined to 50 bopd. Well weighing indicated severe gas inter- 
0 feet 


4. Operator B, Harper & Foster Fields, Ector County, Texas. 
[he following examples show partial results of field surveys where the 
principles of improving operations and installing bottom hole gas separa- 


tion systems were applied. Field constructed anchors were used in each 


Production increased to 144 bopd 
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Improvement After GOR 
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I Ned MA & GA 93 654 
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I illed MA & GA 8) 739 
Installed MA & GA 65 NA 
& Increased Time 
Installed MA & GA 7-44 NA 
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bubbles 


be approxi- 


The rate of rise for 


determined to 


bubbles. 
has been 
mately 6 inches per second in water. 
Rate of rise in other fluids is depend- 
ent primarily on the bubble size and 


the fluid viscosity 


The 6 inch per second rate was 
measured with a bubble diameter of 
0.011 feet. Also, the rate of rise for 


bubbles of similar diameter in othe 


test fluids having a viscosity of 1 to 15 


centipoises (a viscosity range common 


to most West ‘Texas crude oil) was 
approximately 6 inches per second. 
[his data indicates that as gas sep- 
aration becomes more critical, in- 
creased down flow area within the 


anchor system is beneficial, 
Separation by agitation is achieved 


by reduced areas and increased flow 


velocity between the mud anchor and 


the casing, and by flow direction 
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change and turbulence as the fluid is 
drawn through perforations into the 
mud anchor. Two types of field con- 
SVS- 


structed mud anchor-gas anchor 
tems are shown in Figure 1. 


Operation. Both anchors, standard 
alike. When 


past the anchor, a 


and oversized, function 


fluid and gas rise 
portion of the free gas separates from 
the fluid and rises up the annulus. As 
the fluid through the 


pump draws 


TABLE 1—Pressure drop values for different 
sized gas anchors. 


GAS ANCHOR 





Size | | Pressure Drop 
Inches) | Length (Feet | In PS 
34 10 21.2 
% 20 42.4 
1% 10 2.3 
14 20 4.1 
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mud anchor perforations, additional] 


gas is separated by agitation and js 
permitted to flow back into the Casing 
the 


of the perforations, As the oil moves 


annulus through upper portior 


downward through the mud anchor. 
gas anchor annulus, additional eas js 
removed by gravity separation, 


The oversized anchor system offers 


extra benefit by creating a greater 


agitation in the casing annulus an 


permitting a larger down-pass area 


inside the anchor. The oversized an- 


chor is used where maximum separa- 


tion is needed and the diameter js 
determined by the casing or hol 
diameter. 


vas anchor diameter is limited 


The e 
by the size of equipment to which it 
the available in- 


is attached and by 


side diameter through which it must 
be set and operated. In selecting the 
optimum size gas anchor, pressur 


drop should not be overlooked. Botl 


the length and diameter affect pres- 
sure reductions. In low fluid lev 
wells. increased suction lift can result 


in partial pump fill and additiona 
liberated gas. Table 1 shows pressur 
drop values for two different sized 
The data’ 


the basis of pumping 100 centipoise 


anchors. were obtained or 


viscosity oil with a 134-inch pump at 
a speed of 20-54 inch SPM. 


Table 1 that 


large diameter anchor would be pre- 


indicates the short 


ferred in wells with relatively large 


production volumes. Most West ‘Texas 
voscosities are low and 


area crude 


pressure losses are less critical. 

Che length of the gas anchor should 
extend the inlet 
10 feet 


existing 


be sufficient to 
below the 
the 


minimum of 5 to 


turbulence near mud 


anchor perforations. As the length 1 


increased, additional gravity separa- 


tion time will be available, As a gen- 


eral rule of thumb, the gas anchor! 


diameter would be sized as near as 
to the pump diameter and 
extend approximately 10 feet below 
the mud anchor perforations. The 


inch o! 


practical 


should be 2'% 
larger, 20 to 30 feet in length and 
bull plugged. The perforated nipple 
should be sized to the tubing: string 


mud anchor 


If cavings or sand cause a well prob- 
lem, additional mud anchor length 
would be beneficial. 

The most efficient depth for the 
anchor system will vary with individ- 
ual wells. The foaming zone near the 
working fluid level and the turbulent 
zone where free gas enters the well 
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hore should be avoided Phe system 
sll be more effective if a fluid seal 
1S maintained above the tubine perlo- 


rations by regulating depth and sched- 


Lil 


lino pumping time 


PROBLEM EVALUATION 


Several methods of testing may be 
sed to determine the 


penal ed produce tion 


probability of 


from eas in- 


terierence These methods will be 


In three categories: ] 


LSCUSSCCd pro- 
ction tests, (2) operation and equip- 
studies, and ) special tools 


Production tests. 


} 
evalual 


Various produc- 


t }] 
tion tests to well 


pulping 


vas problems first involve a review ot 


history and produc Ins character- 


stics. Wells that less than 


proauce 


1) allowable: produce considerable 
S rough the ibing; produce er- 
i Ly : produc with the Casing 
shut in or choked into a relatively 
pressure flow line: produce with 
pulling history with small pump 
air cost, are prime examples ol 
otential gas problems 
Wells in tl above categories may 
eSTEK by Tie isurine the VAS pro- 
ctl separately from the tubing 
nd casing, and evaluating the amount 
bottom hole separation act rally 
ell accomplished. In instances ot 
er high pressure flow line or shut- 
casing, the casing pressure can be 
ed to the atmosphere at full o1 
cked flow rates and production 
sts en and compared with regu- 
Frequently, the problem of back 
ressure can be minimized by lower- 
separator or heater pressures, re- 
novin innecessary obstructions and 
: leaning paraffin or scale from the 
flow lines. ‘These conditions are often 
esponsible for production tests in 
well head test tanks being ereale! 


] 
IC ast 


in tests taken through regula 
equipment. A more accurate evalua- 
tion can be accomplished when pro- 
n test results are compared with 


ion and equipment studies 


Operation and equipment studies. 


Equipment studies involve a review of 
the existing down hole equipment. 
H P a : | 
| ertinent questions should be investi- 
t- 
gated and answered. Is the pump 
Properly designed to reduce gas prob- 
lems’ Are the valves spaced to give 
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maximum compression? Is the pump 


capacity greater than the ability of 
the well to produce? Does rod stretch 
reduce the actual pump stroke exces- 
sively? 

High pump capacities can cause gas 
problems by effecting partial pump 
filline due to starved suction. Exces- 
sive pump speeds have the same effect. 
Pheoretical pump capacity should be 
compared to actual production, keep- 
ing in mind that in deep wells ol high 
fluid level wells, stock tank produc- 
tion may be less than the volume of 
fluid actually pumped because of 
shrinkage resulting from liberated so- 
lution gas 

A study of 


will point out 


operating procedures 
practices inducive to 


High 


stroke length and excessive pumping 


speed. short 


ras interference | 


time are good examples. Every effort 
should be made to eliminate agitation, 
choking action or pressure changes 


after the fluid enters the gas anchor 
It is Important fon field personnel to 
understand the need for good operat- 
ing practices to insure that changes 
in procedures and equipment will not 


be opposed to propel design, 


Special tools. Evaluation of gas in- 
determined by 
Phe 


actual plunger travel, pump efficiency, 


terference can best be 


studies of dynamometer cards. 


underfilling of the pump and pump 


acCUu- 


' P 
determined 


condition can hye 


About 
the 
Author 





C. J. Merryman received a B.S. degree 
in petroleum engineering from Louisiana 
State University in 1950. He then 
mployed by Sun Oil Company at Delhi, 
La. He has worked Produ 
Department in the West Texas area since 
He has written and published a 
number of papers dealing with oil well 


Was 


in Sun’s tion 


1953 


pumping and associated problems. He is 


AIME 


a member of 


WORLD OIL 


rately. Gas interference is_ reflected 
directly on the dynamometer card by 
variations in load, and the need for 
improvements of both an operational 
and mechanical nature can be deter- 
mined without the need for lengthy 
production tests. 

If equipment changes are necessary 
to complete proper analysis, well 
weighing will point out the need and 
furnish the necessary data for imme- 
diate evaluation after the corrections 
have been made. Gas interference can 
distort any method of determining a 
true picture of whether a pumping 
system is producing the well capacity. 
The dynamometer test can show the 
presence of gas within the pump and 
the De- 


tailed methods covering dynamometet 


set pattern for correction, 
test procedures are contained in a ref- 
erence publication. 

Soni 


are not emphasized because it is the 


studies, although important, 


pump efficiency, not the annular fluid 


level, that points out the need for 


improved gas handling facilities. If 
dynamometer tests are not available, 
high fluid level, as indicated by soni 
the 


for increased efficiency or improved 


measurement, can indicate need 


pump capacity. 
Field 


often indicate problems common to 


tests of gas interference will 


other lease or field wells. Evaluation 
and corrections for the first well may 
require some extra expense and trial 
and error experimentation, However, 
in most instances the same adjust- 
ments will be profitable in other field 
wells. The need for improvement will 
have been established and the correc- 
measures and method of 


tive opera- 


tion will have been determined for 


incorporation in other wells as they 
are pulled. 
With 


should be equipped and operated to 


few exceptions, all wells 
permit a minimum of gas interference. 
Occasionally, wells will be equipped 
in a manner that requires all produc- 
tion to be handled through the tub- 
ing, In these cases, low efficiency will 
be experienced or can be anticipated 
until economics justify improvements. 

When improvements of downhole 
equipment are impractical, emphasis 


should be directed toward maintain- 


ing the best operating procedures for 
increases 


handling gas. Production 


have been obtained by installing a 


back pressure valve on the flow line 
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whet efficiency could not be = im- 
| +} : ] 
proved with proper equipment and 
operating procedure, provided tacili- 
ties permit pumping time scheduling 
and casing gas venting 
Experience has indicate¢ hat a 


tremendous number of wells are 


ducing below well capacity because of 


ras interference problems 
| 


wells should be 


Whenever practical, 
studied and improvements 


applied 
hole 


design 


Flexible rules down 


PoOVeTNnING 


pump and related equipment 


can be compiled and applied with 
close observance of propel operating 
practices. Application of these princi- 
ples will assure that gas anchors pay 


dividends 
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First Cambrian oil 


sparks western Nebraska 


exploration 


Discovery of Lamotte sandstone oil comes as no 


surprise to Kansas and Nebraska geologists 


By Joseph A. Kornfeld, President 
Kornfeld International. 


lulsa 
A RANK WILDGAT, discovery of Com- 
mercial oil production from the La- 
Reagan 
Nebraska’s Red Williow 
adds major impetus to exploration in 
the Western Nebraska 
Phe Murfin 
pany’s Wichita, Barth 1, is 7! 
Ackman 
vanian) oil field, and 
McCook. The 
duction is 40 
Barth 1. in 
buckle 
The 


Cambrian system, at 


motte sandstone in south- 


west County 
as 

Basin. 

(’om- 


>» miles 


well, Drilling 


northeast of the Pennsyl- 


‘ 


1d miles Cast Ol 


nearest Lamotte pro- 
the 


Ar- 


miles southeast of 


the Norton field 


the 
the 


Lamotte sandstone ol 
the base of 
Paleozoic immediately above the base- 
roc ks, 
oldest crude oil production in 


braska. 


Discovery 


the seoloe ally 


Ne- 


ment marks 


of Lamotte oil off the 
flank of the 
Arch did not come as a surprise to 
Kansas and Nebraska geologists. They 


have long predicted that the trun- 


southwest Cambridge 


cated, overlapped rocks of pre- 
Pennsylvanian age would be a valid 
objective for important petroleum 


exploration. 


Lamotte lithology. [he Lamotte 
the Barth | 


white, 


sandstone in consists of 


clusters of fine to coarse- 


erained calcareous sandstone. Its age 
is basal Upper Cambrian and_ the 


unconformity 
the 


rocks lie at an angular 


disconformity ove1 eroded 


and 
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basement complex of igneous and 


metamorphic rocks (| Figure 2 
Phe Lamotte 


3418 


hole 


Drillstem evaluation. 
Barth 1 at 
dry 


Was ene ountered in 


feet-—29 feet higher than a 


four miles southwest and 86 feet 
higher than Murfin Drilling Com- 
pany s Haag 1, 7 miles to the south- 
east 

Calculations of the Lamotte inter- 
val from 3,418-3,426 feet gave 26 per- 
cent porosity with 30 to 35. percent 


water saturation. The following drill- 
stem tests were conducted on the res- 


ervolr: 


Test No. 2 

Test Interval 9. 395-3,420 

Test Data Summary Tool open for two 
hours. Recovery: 5 feet of clean oil and 
65 feet of heavily oil-cut mud; IP O psig 
FFP O psig; SIBHP 245 psig in 2 
minutes 

Test No. 3 

lest Interval 5. 395-3.425 

Test Data Summary Tool open for one 
hour. Recovery: 660 feet gas, 120 feet 
mud-cut oil, and 305 feet oil. IFP 115 
psig; FFP 260 psig: SIBHP 880 psig in 


20 minutes 


Completion results. Barth 1 was 
drilled to 3.490 feet in pre-Cambrian 
basement rocks encountered at 3.455 
feet. 

3.488 feet and casing perforated from 
3,418-3,422 feet for completion. 

3 barrels of crude 


The 5'%-inch oil strine was set at 


Crews swabbed 


per hour, then perforated an addi- 


1960 
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Kansas 


Kansas) 


Base map courtesy Norvell D. Snyder, manager, 
Blue Print Co., Wichita 


Red Willow County, Nebraska, which pumped 115 barrels of 
oil per day through casing perforations from 3,418-3,425 feet, 


FIGURE 1—First Cambrian oil production for Nebraska is in- 
dicated by black arrow pointing to Murfin Drilling Co. Barth 


1,C SE SW/4 Sec. 25-3N-27W, 15 miles east of McCook in in the Lamotte sandstone. 
An 

tional 3 feet from 3.422-3,425 feet arkosic and weathered, pink feldspan Silver Creek field. Four miles south 

ind swabbed 7! barrels an hour race stain. Free oil. Faint odor. of the Barth field, Burch Drilling 
not ter a 900-gallon acid wash Porosity: 19-24 percent. Water Satu- © Company’s Wichita, Nokes 1 failed to 
418 ration: 40 percent. find production in the Lamotte sand- 
hole Granite wash pay zone. Anothe: Interval: 3.425-3.434 feet. Thick- stone in drilling to 3.595 feet. How- 
Let commercial oil reservoir was discov- ness: 2 feet. Lithology: Sandstone, — ever, it plugged back, and after setting 
om- ered in the Barth | well from the — arkosic and weathered, pink feldspar. _ pipe through the Lansing-Kansas City 
vuth- Granite Wash zone immediately below Slight traces of stain. Trace of free lime series, perforated that group 

the Lamotte pay, without an apparent — oil. No odor. Porosity: 14-17 percent from 3,248-3,302 feet, and pumped 
nte! separating lithologic break. ‘Thus, it Water saturation: 60-70 percent. two barrels of oil per hour on initial 
pe iv be assumed that both the La- pumping test. 
rcen motte sandstone and the Granite Brisk Pennsylvanian activity. 
drill Wash are a single reservon Meanwhile, development of a series of | Ackman field. The largest developed 
res Pennsylvanian oil fields continues in Pennsylvanian field in Red Willow 

Formation evaluation. Following is Red Willow and Hitchcock counties county is the Ackman field in ‘Town- 

in analysis of sample descriptions and in the current drilling trend that has ship 2 North, Range 28 West, about 

electric log intrepretations of the — spilled over into southwestern Ne- 10 miles southeast of McCook. There 
‘i Granite Wash pay zone: braska from northwestern Kansas currently are 14 producing oil wells 
and Interval: 3,425-3.434 feet. Thick- fields Rawlins and Decatur coun- completed from three pay zones in the 
psig ness: 8 feet. Lithology: Sandstone, _ ties Pennsylvanian. 
n <vV 
one Wichita Geologist Predicts Important Oil Sub - province 
113 
gl V. Jean Taylor, Wichita, consulting petroleum geol- found.” 

Ogist, In an interview prepared for WORLD OIL, pre- l'aylor speaks from field experience covering approxi- 
was dicts a bright future in exploration for Pennsylvanian mately 350 wells on the rig floor in western Kansas ovet 
rian structures lying in the Western Kansas Basin west of Gra- the past two decades. After graduation from the Uni- 
453 ham county. versity of Iowa, he was employed as a subsurface geol- 
t at “There is no question in my mind,” he said, “when ogist for ten years with Shell Oil Company. During the 
rom we get sufficient density of well control west of Graham past ten years, he has been engaged as a well-site and 

county to enable the subsurface geologist to do more than subsurface geologist in western Kansas and has done 
ude contour regionally, that favorable structures capable ot considerable field work throughout Graham, Sheridan, 
ddi- accumulating significant petroleum reserves will be Decatur, Norton, Rawlins, and Cheyenne counties. 
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FIGURE 2—Present attitude of the top of the eroded pre-Cambrian surface comprised of igneous 


and metamorphic rocks over the Cambridge and Chadron arches of western Nebraska is shown in 
this subsurface structural and paleogeological map. Arrow points to position of discovery well of the 
first Cambrian oil for Nebraska, east of McCook in Red Willow County, Nebraska. 


Development as Ol July ) 1960, 


indicated a proved deve loped area 
covering as much as 720 acres for the 
Lansing-Kansas City “B” and “C” 


ce). 


zones and 200 acres the Oread oil 


reservoir. Combined proved developed 


stock-tank oil in place for the agere- 
im 


vate three zones totaled 4.556.800 


barrels 


held is only nine months 


Sin e the 


old, it is too early to determine § the 


character of the reservoir drive from 


field history 
The field 


vember by a 


No- 


Refining Com- 


Was disc OV red last 
Frontiet 


pany well completed throu h perfora- 


tions from zones “B” and **¢ in the 
Lansing-Kansas City group from 
».273-3.278 feet and from 3.507-5.510 


1 


feet. Initial produ tion was 122 barrels 
of oil per day plus 6 ) percent of salt 


water on the pulp 


Geology of the area. [he Western 
Nebraska Province: 
b5 000 miles. o1 
half of Lhe 


total volume of 


approxi- 
the 

sedi- 

59.000 


COVETS 


mately square 


western the state 


ments have a 


cub miles, and these range in avi 


from Upper Cambrian through Quat- 


ernary sands and gravels 


This province has been a _ positive 
element throughout most of veological 
time. It offers a majo potential fon 
stratigraphic and structural traps due 
hiatuses 


to many uncomformities and 


80 


nh sedumentation mM Lhe veolovical 
column 
Over 


province, formations ranging 


a considerable portion of the 
from 
Ordovician through Mississippian are 
by non-deposition ot 


absent either 


truncation, or a combination of these 
two conditions 


One of the principal periods of up- 
















lift occurred in early Pennsylvanian 
post-Morrow, pre -Des Moines time, 
as in many other parts of the Mid- 
Continent region Fon example, in the 
a\< 
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oln 
Xi< 
N 4a 
_ O1wW 
— in, ae 
2000 cars 
TRIAS CRETACEOUS 
1000 
SEA LEVEL 
100¢ 
P : n asamenane : : 
20004 ¥ ¥ ¥ 
3000 


new Barth (Lamotte) oil field, the 


Lansing-Kansas City group is draped 
Fieure 3 


over the Cambrian rocks 


Most of thi 


ments in this region consisted of re- 


yost-Paleozoic move- 
| 


gional westward tilting in pre-Creta- 
Phis 


westward thickening 


ceous and post-Tertiary time. 
accounts for the 


of the Mesozox 


tions into the Denver-Julesburg basin 


and Tertiary torma- 


Exploration of this province has 


been handicapped by the presence at 
the 


surlace ol thick deposits of un- 


- ————— 
KANSAS 


NEBRASKA 
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LOWER PERMIAN - PENNsy, VAN, 
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Courtesy Tulsa Geological Society and AAPG 


FIGURE 3—Regional cross-section of the Chadron and Cambridge arches of the 
western Nebraska province is shown above prepared along a north-northwest N-NW 
to S-SE line of section. Arrow points to the approximate position of the Lamotte 
(Reagan) sandstone oil discovery, the first for Nebraska, described in this article, 
and illustrates the draping effect of the Pennsylvanian carbonates over the Cam- 


bridge arch. 
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consolidated sands and gravels ot ‘Ter- 
Harv and Quaternary age which ob- 
scure the character of the sub-surface 


structure 


EXPLORATION OBJECTIVES 


Pre-Cambrian basement com- 
plex. The crest of the Cambridge 
ind Chadron arches offer objectives 

the eroded, fractured basement 


omplex of m«e tamorphi and igneous 


OCKS 


This type of production is known 
nearby over the Central Kansas Up- 


, 11 
on the crest of local eroded knobs 


1 


ccupyving the highest structural levels 


the uplift in Rice and Russell coun- 


Granite Wash. [he occurrence of 
ommercial quantities of oil from. the 
rant wash 1S indicate d on the (.am- 


Arch for the first time in the 


Barth pool, although it is not 

being produced at present. This occur- 

nce 1s an unconformity accumula- 

tion encountered in talus slopes neat 

B these b ried pre-Cambrian promon- 
tory rv} ly re ] r the 
Orles Which are Well KNOWN OVer The 


Kansas | plift 

Lamotte (Reagan) sandstone. | hic 
exploration history of Lamotte 
from the 
Norton and 
Kansas 


Reagan ol production 
Upper Cambrain in the 


Ray pools Ove! the ( entral 








Independent Drilling Contractors Attracted 


to New Exploration Flanking Cambridge Arch 


THE 
Lamotte) Oull 
Willow 


Nebraska, is confident that eco- 


Barth 
field in Red 


the new 
County, 


nomics justify further entrance 


of many independent drilling 
contractors into the new shallow 

}.700-foot) Cambrian-Granite 
Wash play extending northwest- 
ward from the Central Kansas 
[ plift. 

In an interview with WorLp 
Oit, Fred Murfin, president of 
Murfin Drilling Company, Wich- 
ita contractor, who found Ne- 
braska’s geologically deepest oil 
reservoir, said that he was con- 
fident that “there will be work” 
although he observed that “we 


don't know what the reserves 
will be.” 
noted that the Mc- 


“was as good as any 


But he 
Cook area 
place to drill for oil in the Mid- 
Continent region.” adding that 
“Tm sure that we will find more 
accumulations of this type.” 


Economics. |)rilling costs for a 
). 700-foot test are $14,000 for 
a drv hole, and $35,000 for a 
completed well to the tanks. 
About 10 days are required from 
rigging-up to setting of oil string 
and an additional three days for 
cable-tool completion opera- 
tions. A 13-inch surface hole is 
cut to about 100 feet to set the 


85-inch casing: and the hole 


DISCOVERY operator of 


reduced to 77%-in., in which the 
5-inch oil string is set at 3,700 
feet. 
Barth | 
API on the first tank run, which 
brings $2.77 per barrel (based 


tested 32 degrees 


on the Colorado posted price by 
The Pure Oil Co. of $2.93 per 
barrel for 40 degree API crude 
A trucking charge of 51 cents 
per barrel leaves a net price of 
$2.26 per barrel. 

Rock Island Oil & Refining 
Company, Wichita, the pur- 
chaser, is temporarily taking 50 
barrels of oil per day from Barth 
| and delivering it to the Colby, 
Kans., station of the Arapahoe 
Pipe Line Company. 


Exploration method. Subsur- 
face geology with special atten- 
tion to paleogeology study of old 
strand lines and subcrop of pre- 
Pennsylvanian rocks against the 
southwest flank of the 
bride. 
Murfin as the principal explo- 


Cam- 
arch was ascribed by 


ration method. 


The Barth discovery came 
Murfin drilled two dry 


Red Rillow 


county, Murfin said, explaining 


afte. 
holes in eastern 


that “we looked for it.” These 
were Haag 1, 7 miles southeast 
of the discovery well; and In- 
eram 1, 11 miles southeast of 


the discovery well. 





TABLE 1. Summary of Reservoir Characteristics 


Ackman (Pennsylvanian) Oil Field, Red Willow County, Nebraska 


(Effective Date: July 10, 1960) 


Average Values of Reservoir Characteristics 


Porosity 
Group Zone Pct 


) 
( x 


Lansing K.C 


Legend: 
Porosity Types 
' titial 

. , cal = 
' il ,uR 
Oil in Place Calculations 

lation-volume t est 


A.P.1.; Zone C. 31 deg. A.P.1 
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Oil Water STO 
Saturation _ Saturation | in Place 
Pet. Pet. Bbl./Af 

60 507 


Proved Developed Reservoir Volume 


Proved 


Developed 
Oil in Place 





Acres Net Pay Ac.-Ft. ST Bbls. 
| 900 | 4 ~~ ~+~| 800 | 406,400 
100 5 2 OOO 634,000 
720 7.920 > 516.480 
0.720 $ 556.880 
29 deg. A.P.1. Lansing-Ka is City Qi . 
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FIGURE 4—The geologic position of the new oil producing formation for Nebraska 


—the Lamotte (Reagan 


sandstone—of upper Cambrian age recently discovered in 


Red Willow county, southwestern Nebraska, is indicated by solid arrow. The hollow 
arrow points to the Lansing-Kansas City groups of the Missourian series of Pennsyl- 
vanian age productive in other fields in Red Willow county on the southwest flank 
of the Cambridge Arch in the Western Nebraska basin. 


Uplift will be a guide to similar ex- 


ploration over the Cambridge arch, 
recently highlighted by the new Barth 
pool discovery from this formation ob- 


je tive 
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The current exploration trends in 
the Western Nebraska Basin follows a 
northwestward dire tion from Red 
Willow County into Frontier, Hayes 


and Lincoln counties. 
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Arbuckle formation. [iis forma. 
tion offers a valid objective on. the 
feather-edec pinchout on local struc. 

res on the southwestern flank of the 


Western Ne. 


Cambridge arch in the 


brask { Basin 

1) ulled samp te studies. elec ri 
ind neutron lo CTrOSS-S ctions ind re- 
ional paleogeologic maps should be 
utilized in an exploration program for 
this Wmportal objective 


Mississippian. | |i the 


subc rop ol 


Mississippian in Hitchcock and Dundy 


counties, Ni braska as Wt I] as 1n Raw- 
lins and Chevenne counties, Kansas, 
may otfer another ] 


objective in th 
Mississippian rod ks In thie region 


Zonation of the 


Sallipte 


Mississippian tron 
descriptions and sample _ logs 
offers a valid approac h similar to that 
which mav be employed in search fo 
subcrops of the Arbuckle formation of 


( Irdov Tt ian age 


Lansing-Kansas City group. Penn- 


svlvanian carbonates become. thinner 


and the 1 percentage In the total rock 
column progressive ly less along the 
north-northwestward anis of the West- 


ern Kansas 
County. Kansas 


Basin from Graham 


he shales, which thic ken percent 


age-wise, change lithologically fron 
erey and vrev-brown to red and red- 
maroon colors (typical Permian types 

Black 
streaks occur only sparsely. However, 
carbonaceous black 

Heebnet 
8 


} feet above the Lansing 


throughout the section. shale 


persistent shale 


lavers, such as the shale, 
found about 
limestone in southwestern Graham 
County, form significant datum planes 
and correlation markers 

Definite and continuous shale layers 
rock 


City 


group in which oil has been found 


separate individual reservoir 


lavers of the Lansing-Kansas 


However. this condition is in direct 


to those areas lying over the 


Kansas Uplift where a thin- 


contrast 
Central 
ning or even a complete disappeat- 
ance of shale may have allowed fot 


communication between reservoll 


rocks 
These intervening shale intervals o! 


the Lansing-Kansas City group stud- 
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FIGURE 5—Geological controlling factor in oil accumulation 
in the Lansing-Kansas City group of carbonates of Pennsyl- 
vanian age in the Western Nebraska Basin is facies changes 
from carbonates on the south to replacement by Permian-type 
shales on the northwest. This is strikingly illustrated by this 
north-south electric log geologic cross-section extending from 
southeastward 
Graham 


south and 


and 


Nebraska 
Rawlins 


Red 


Sheridan, 


Willow Co., 
Decatur, 


























across 


counties, Kansas. 


Wells used in this cross-section are: A—Murfin Drlg. Co. In- 


ied from wells drilled in western Gra- 
ham and Sheridan counties. wash out 
the 


Ope rations Incompetence ol the shale 


very badly in course of drilling 
body and resulting out-of-gauge hole. 


is the direct cause of many poor ce- 
ment jobs and channeling during acid 


treatment stimulation. 


In eveneral, total porosity develop- 
ment appears to have remained fairly 
constant from the Graham-Sheridan 
area north-northwestward into 


the Western Nebraska Basin. AI- 
exhibit 


COUNTY 


carbonates less 


the total thickness 


though the 


tal lootage. vet 


lective porosity remains fairly 


Oread limestone. The shallowest 
objective produced to date in the new 
Oread 


which is one of the three producing 


province is the limestone 


formations in the new Ackman field 
Willow County. Nebraska. 


The high porosity and permeability, 


ot Red 
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and satisfactory oil saturation are en- 
couraging as an auxiliary objective de- 
spite the relatively thin pay zone en- 
Ackman field 


countered in wells to 


date 


WELL LOGGING PROGRAM 
Basic conditions. The principal pro- 
ducing reservoir objectives lying on 
the southwest flank of the Cambridge 
Arch are 
the 


porous carbonates lying in 
City 
series of Pennsylvanian age, basal 


Lansing-Kansas limestone 
Pennsylvanian conglomerates, and de- 
trital sandstones lying at unconform- 
ities between the Pennsylvanian rocks 
and the eroded pre-Cambrian prom- 
ontories. 

Porosity development in the Penn- 
sylvanian carbonates is comprised of a 
series of thin pay zones. These layers 
range from 2 to 8 feet per zone. For- 
mation waters are relatively saline and 
the drilling muds used are fresh wate 


base. 
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gram 1, C SE NE/4 Sec. 5-1N-26W, Red Willow County; B— 
Empire Drlg. Co. E. J. Curley 1, NE NE SW/4 Sec. 30-7S- 
29W, Sheridan Co.,; C.—Empire-Appleman, Marcuson 1, C 
NW NW/4 Sec. 4-5S-29W, Decatur Co.; D—Empire Lati- 
mer 1, NE NE NE/4 Sec. 12-5S-31W, Rawlins Co.; E— Em- 
pire Dutton 1, SW SW SW/4 Sec. 26-6S-27W, Sheridan Co.; 
and F—Empire-N.C.R.A. Dinkle “B-6, Sec. 10-10S-25W, EI- 


rick pool, Graham County, Kansas. 


ROTARY RIG REQUIREMENTS 

Rotary drilling requirements for ex- 
ploration and development work in 
the Western Nebraska 
be arranged into two depth classifica- 
tions: The first to 
ond to 7.500 feet. 

Most 5.500-foot 
western Kansas are equipped with a 
7% x 12-inch or 74% x 14-inch pump 


Basin should 


5,500 feet: the sec- 


drilling rigs in 


which performs satisfactorily to 5,000- 
foot depths. 
When drilling deeper than 5,000 


feet, a larger pump (7!/2 x 15-inch 


would prove to be more profitable and 
practical. 
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The electric log cross-section was pre- 


used in this 


petroleum 
Well Surveying 


geologic 
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logs furnished by Empire Drilling Company and 


Murfin Drilling Company 
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New field is indicated for 
Chile on Tierra del Fuego 


On ‘lierra del Fuego. about () 

miles south of Gaviota field, Empresa 

Nacional del Petroleo EN AP 
} 


an apparent oil discovery at 


Chico. I 


has 
Rio 


successfully completed, this 


test will be the southernmost dis- 
covery on the Chilean side of the 
island. About 262 feet ot Spring Hill 
sand, broken with shale stringers, was 
found with oil saturation between 
9.662 and 9,924 feet The discovery 


well has been plagued with comple- 
tion troubles 

On the north and slightly 
Delgado field. Molino 1 


well, 


mainland, 
west of has 


been completed as an oil makine 


L idaree 


proportion of salt watel 

Molino 2 was drilling below 3.200 
feet late in April 

Subsurface data indicate the possi- 


below the 
encompassing both 
Faro fields 
work Was being 
to check this possibility About 
had completed below 
the Strait in Delgado Este. drilled 
directionally 
April 1960. 

A 58-mile, oil pipe 


Deleado Este field to San 


of a large closure 
Mavellan Strait 
Deleado Este 
Some offshore 


bility 


and Este 
st ism 
done 
SIX Weé Ils been 


from shore. as of late 
8-inch crude 
line trom 
terminal was being 


late in April. A 


proposed pipe line project to traverse 


Gregorio colm- 


pleted previously- 
the Magellan Strait was dropped in 
lavor ol separate te rminal facilities on 
the mainland. 


Farther north, surface geological 
exploration is being started in Aysén, 
south of Golfo de Penas 

In ‘Tarapaca in the northern desert. 
seismic exploration by ENAP is pro- 
eressing well, and some wildcatting 
is expected late in 1960 or early in 
1961. 

ENAP 


rigs early in 1960, having junked one 


was utilizing four drilline 


Argentina: Pan American Interna- 
tional Oil Company had 14 rigs run- 


May 10 in the 
Well 


ning as of Comodoro 


Rivadavia area 165 was beine 
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drilled at that time. Crude oil produc - 
tion was running at about 23.000 
barrels dailv: however. some wells 
remained unconnected 

Chile: The first wildcat to be drilled 


in ‘Tarapaca Province in the northern 
Pica. Drill- 


qaesert may be low ated neal 
commence in the 


Ine 1S expected to 
northern desert by late 1960 or early 


196] 


France: Esso REP’s Cazaux oil field. 


located about 35 miles northwest of 


Basin. 
poo! \ 
total of 1.682 barrels of oil daily 


Parentis in the Aquitaine 
appears to be a commercial 
was 
9 wells in April, 1960 


Albian 


flowing from 


Aptian and sandstones are 
productive 

Cazaux + was perforated from 8,727 
to 8.783 feet and also trom 8.612 to 


8.65 ] 


April, initially 


feet. and was completed late in 


flowine 787. barrels 
daily. Total depth was 9.514 feet. 
Cazaux 6 was drilled to about 9.000 


New omian 


equivalent to the main pay zone at 


feet in tight sandstone, 
Parentis. Oil was found in Aptian and 
Albian About 50 
feet of oil-saturated Ppavs were found. 
116 


sands and gravels. 
Ciazaux 


feet on Mav 


was drilling below 7. 





For a complete roundup 
of world trends and 


activity, read 
World Oil's... 


INTERNATIONAL 
OUTLOOK SECTION 


... your second issue 

of World Oil this 
month... to be published 
August 15 











fran: SIRIP’s first wildcat in the Per- 
sian Gulf appears to have found sev- 
eral good shows of oil. Reliable reports 
drill 


stands of oil 


indicate stem tests vielding 20) 


from a Tertiarv zone at 


about 7.300 feet and about 25 stands 
of oil from a Cretaceous zone at about 


9.200 teet 


Neutral Zone: Arabian Oil Com- 
pany, Ltd expects to complete 7 or 8 
1960, with two offshor 
A base at Ras Al Khafji 
construction. A sub- 


offshore wells 


wells during 
rigs working 
onshore is under 
marin pipe line from 
to shore 1S expected LO be completed 
1961 


facilities 


by the end of lemporary off- 


shore loading are to be con- 


structed offshore. A tentative produc- 


tion target of 175,000 barrels of crude 


daily by 1965 has been mentioned. 


A new oil discovery by Arabian Oil 
Company. Ltd offshore trom the Neu- 
tral Zone 


market in Japan. Reasons: 


is expected to find a ready 
if 1S sweet 
at least compared to many other 


Middle East 


high in aromatics, hence more adapt- 


crudes) : and it 1s rather 


able to Japan's highly-developed pet- 


rochemical industry 


Pakistan: Stanvac has discovered a 


sizable gas field in West Pakistan, at 


Mari about 65 miles southeast of Su 
field. Three wells have been completed 


in the Mari limestone, a Tertiary for- 


mation lvine slightly higher in_ th 


section than the Ranikot limestone 


Productive de pth at Man 1s about 
2.700 feet. Mari gas is about 30 per- 
non-combustible but still runs about 


750 Btu. Mari 
held about half the size of Sun. 
Mart 


problem in the 


a major gas 
Mar- 


serious 


mav be 


will be a 


keting 


Oas 
foreseeable future 
Qatar: Shel! 
Ltd’s mobil offshore drilling 
Seashell was drilling below 8,000 feet 
in April 1960 at a 
off the east coast of Qatar. Coordi- 


Company of Qatar, 


outht 


lo« ation a0 miles 


nates are 25°30’ north latitude, 52°24 
east longitude. Oil shows were unoff- 


cially reported below 8.500 feet. 


Ara- 


Was 


Saudi Arabia: Early in May. 
bian American Oil Company 
Manifa Abu Hadriyah 5. 
and additional development continued 


at ’Ain Dar. Khurais 14 had_ been 


completed, and no furthe drilling 


drilling 


was being done there. A_ refraction 
survey was being done in the Rub 
’al-Khali. 
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FIGURE 1—Sunray’s successful LPG pilot flood is located in the Bisti Lower Gallup 
pool, San Juan County, New Mexico. Details of the Central Bisti Unit, formed on 


the basis of pilot performance, are shown 


here. 


In New Mexico's Bisti field . . . 


Sunray's LPG pilot 
test is paying off 


By T. W. Brinkley, Chief Reservoir Engineer, 


Sunray Mid-Continent Oil Co., Tulsa 


SUNRAY COM- 
PANY'S successful LPG pilot test in the 
Bisti pool, San Juan Basin, New Mex- 


ico, indicates an additional six million 


MID-CONTINENT OI 


barrels of oil may be recovered from 
the Central Bisti Unit through appli- 
cation of miscible phase flooding. 
The project provides for injection of 
935,000 barrels of LPG in advance of 
natural the 


reservoir, The unit comprises approxi- 


vas in ordet to sweep 
mately 7,000 acres. Sunray is the op- 
erator and others participating in the 
unit include Phillips Petroleum Com- 
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pany, Amerada Petroleum Company, 
El Paso Natural Gas Company, Pan- 
American Petroleum Corporation, 
Southern Union Oil Company 
Shell Oil Company. 

The Bisti Lower Gallup oil pool is 
located approximately 20 miles south 
of Farmington, San Juan County, 
New Mexico. The pool is approxi- 
mately 32 miles long and varies from 


and 


14, to 3 miles in width: the trend is 
northwest-southeast. 
The LPG pilot 160-acre area, lo- 


cated on the common boundary of the 


WORLD OIL 


Western and Central Bisti units is 
shown in Figure 1. 

This article discusses the 160-acre 
LPG pilot area and is intended to 
present information on geology, reser- 
characteristics, fluids 
history during the 
two-year life of the test. Interpreta- 
tions are confined to basic fundamen- 


voir reservoir 


and production 


tals—isopach maps, volumetric oil in 
place, reservoir pressures, etc., and no 
attempt is made to extrapolate inter- 
pretations beyond this scope. Com- 
ments are made, however, in directing 
attention to items that affect interpre- 
tation beyond the scope of this article. 


Geology. At Bisti, the Lower Gallup 
sandstone of the Mesa Verde group is 
of Upper Cretaceous age. Lower Gal- 
lup sands are encountered at a depth 
of approximately 4,900 feet and have 
an average gross thickness of 130 feet. 
The gross thickness contains alternat- 
ing layers of sandstone, sandy shale 
and shale, with only approximately 20 
percent of the total section possessing 
than mil- 
lidarcy. The most permeable section 


permeability greater one 
is identified as the upper bench lo- 
cated near the top of the Lower Gal- 
lup section. 

The upper bench is the principal 
oil producing interval and is described 
as light grey, medium grained, clean, 
well-sorted sandstone with variable 
permeability. The lower sands (below 
the upper bench) are inferior in both 
porosity and permeability and are 
silty, fine grained sandstones with ir- 
regular dark grey micaceous shale in- 
clusions and partings. The best de- 
porosity, per- 
parallels the 


velopment in the sands 
meability and thickness 
major axis of the long, narrow sand 
bar with interpreted sand _ pinchout 
along the edges. This development 
thus forms a stratigraphic trap. 


Reservoir characteristics. A total 
of 35 wells, located west of the Carson 
Unit, have cored portions of the 
Lower Gallup sand. Twenty of these 
wells cored sufficient section to permit 
histograms, which revealed 97.35 per- 
cent of the total permeability capacity 
was in reservoir rocks possessing 
greater than 1.1 millidarcys. Calcula- 
tion of hydrocarbon-porosity from all 
core samples in the 35 wells revealed 
an average of 12.16 percent for the 
upper bench and 7.83 percent for the 
second bench. 

Results of core analyses from 29 


feet of cores in the Sunray Mid-Con- 
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6 i 
40 ACRES 

ENCLOSED FIVE SPOT 

GRID ACRE OIL IN 
FEET PLACE 

A 168.50 121,295 
B 173.94 131,798 
c 199 96 166,215 
te) 181. 76 141,56! 
724.16 560,869 

FIGURE 





16 
90 ACRES 

OPEN FIVE SPOT 
ACRE OIL IN 
FEET PLACE 
309.03 222,458 
374.97 283 ,967 
428.13 355,883 
407.92 317,709 
1520.05 1,180,017 


2—The grid arrangement on this microlog isopach map of the pilot area 


indicates the initial stock tank oil in place in each quadrant. Federal C-2 encoun- 


tered only 11 feet of sand of inferior quality. 


tinent Federal C-1 and the LPG pilot 
NW Sec- 


revealed a 


Injection well in corner of 


6-25N-12W. 


carbon porosity ol l } i percent, ‘T hese 


tion hydro- 
latter two wells illustrate improvement 
in hydrocarbon porosity for “fairway” 


wells as compared to an average value 


reflected from the random locations 
of the 355 wells cored. 

Net pay thicknesses for the Lower 
Gallup sands were determined by 


positive microlog separation and SP 
area/static SP method. Both methods 
were desirable in Bisti since a positive 
microlog separation was not a requl- 
site for production and the SP area 
method was recognized as probably 
optimistic. 

The SP area method incorporated 
an adjustment based on core data cor- 
relation. ‘The microlog isopach of the 


upper bench in the pilot area is illus- 
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trated in Figure 2 


a grid arrangement with initial stos 


tank oil in place for each quadrant 
Phe | 


Can 


1] 
WeLIS 


two south British 
Marve 1 and Sunray Mid-Co 
Federal C-1 are In the bette 


sand development area of 


tinent 
the 


voir alone the major axis of the por 
Phe northeast well (Sunray Mid-Con. 
tinent Federal C-2 is located nea 


the edo ol the 


sand bar and encoun. 


Lhe Fieure reflects 


Ameri. 


reser- 


tered 11.0 feet of inferion quality 
sand. The northwest well, Phillip 
Hospah 1-A, represents more nearly | 
average rock characteristics Vhes 


qualitative characteristics are reflect 
in individual well performances dur. 
LPG 1 t 


flood test. as will 
illustrated 


Ing the 


later 


Reservoir oil. Bottom hole samp 


of reservoir oil have been obtain 
from British American Marve 1 an 
Sunray Mid-Continent Federal C-? 
NE NE Sec. 8-25N-12W. Bot 


samples reflect similar characteristics 


Bubble point pressures were respé 


tively 1,155 psia and 1,260  psia 
145° F. Original reservoir pressur 
estimated at 1.612 psig at + 1.SOO fer 
datum. ‘Table 1 lists the = sienificar 
physical characteristics of the Lowe 
Gallup reservoll oul al the reservo 
temperature of 145° F 


Production history of LPG pilot 


area. The four oil wells located a 
the intersection of ‘Townships 25-2 
North and Ranges 12-13 West  pro- 


vided a logical area for the LPG flooc 
drilled u 
oil well loca- 
alte! 


The input well was 


test, 
the tour 
the 


the center of 
tions completing pattern, 
necessary agreements were complete¢ 
between British American, Phillips, E 
Paso, Shell, Amerada Sunra\ 
Mid-Continent as operator. LPG in- 
jection began on August 27, 1957. 


and 


During the period August 27, 195/ 
5.800 barrels 


to September 19, 1957, 1 
of butanes followed by 15.215 barrel 


of propane were injected into the 
upper bench of the Lower Gallup. Al 
LPG products were transported to the 
well site by trucks. Both the transpor 


tation and injection were handled bi 


—— 


——— 


outside contractors. Injection of LPG | 


averaged approximately 1,350 bp 


and no difficulties were encountere¢ 
in the injection. 
Upon completion of injection of th 
LPG slug, ¢ 
LPG 


ducing oil wells. ‘Total gas source was 


as injection began to driv 


the slug toward the four pro 


purchased during the early stages 
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FITTINGS OF 
SUPERB QUALITY 


mmrar-\'c-it-leol(-Miialgelelolam celela 
supply store 


..-Through Your Supply Store 





LARKIN PACKER COMPANY 


DIVISION KOEHRING COMPANY 


WAXAHACHIE, TEXAS 


LARKIN LEADERSHIP HAS BEEN EARNED BY YEARS OF DEPENDABLE PERFORMANCE 
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FIGURE 3—These curves reflect reser ' 
voir pressure history for Bisti pilot proj- 
the flood, but as gas-oil ratios in- The decline in shut-in reservoir ect. Unfavorable response of Federal C-2 


creased, produced gas was gathered 
and compressed for injection and nec- 
essary make-up gas was purchased. 
This operating method was continued 
until May 30, 1959, when pilot opera- 
tions ceased. 

The reservou pressure history of the 
four pilot oil wells iS shown in Figure 
». As indicated, the LPG flood began 
the 
in the pilot wells reached the bubble 


before average reservoll pressure 
point pressure of 1,207 psia during the 
early depletion of the pool. Also, a 
reservoir pressure build-up of more 
than 200 psi is observed in the pilot 


wells after the injection of the LPG. 
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the fou 


pilot oil wells is higher yet paralleled 


pressure trend for three of 


the decline trend for the area outside 
the pilot. Federal C-2, 
sents inferior rock character consistent 


which repre- 
with edge locations, has responded 
unfavorably in pressure performance. 
Pressure interference, during the early 
pilot operation, was observed in wells 
from one-half mile to approximately 
one mile distant from the injection 
well; pressure build-up in the outlying 
wells varied from 50 to approximately 
200 psi. 

Production from the four-pilot oil 


wells was based on special allowable 


was due to inferior rock character (See | 


2). 


Figure 


Table 1—Characteristics of Lower Gallup 
Oil at Reservoir Temperature of 145 F. 





Reservoir 
Oil Solution 
Volume | Gas ; 
Factér Content | Viscosity 
R Bbi./Bbl.| SCF/BbI. Cen- 
Pressure, psia S.T. Oil S.T. Oil tipoises 
F a 
Bubble Point 1,207 1.26 407 0.83 
1,000 1.24 356 0.86 
800 1.22 311 0.93 
600 1.20 265 1.02 
400 1.18 215 1.13 
200 1.15 155 1.38 
100 1.13 115 1.65 
50 1.11 75 1.93 
14.7 1.04 0 2.65 
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Figure 4, which graphically illus- 



































C T T T ] granted by the New Mexico Con- 
servation Commission, The total trates the displacement of oil per 
pilot allowable was allocated be- barrel of reservoir voidage versus 
0.9 } | | tween the four oil wells on a accumulated oil. Reservoir void- 
voidage basis consistent with the age, as the name implies, is the 
: acre feet of hydrocarbon pore reservoir volume of produced res- 
3 < space in each quadrant. The ervoir oil plus free reservoir gas. 
= 2 allowable was maintained until] These curves are characteristic in 
= > , 
' its pee aa eae wh. 
SI | the gas production reached trend for ‘+ ~ icement = 
" . : anism and may be extrapolatec 
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S é for ultimate recovery estimates. It 
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7 , oil production, produced gas-oil recovery is achieved. 
° 5 ne a so 0 is so a. 
a7 z ratios and injected gas volumes Results of the pilot perform- 
Mi om Ketel tn Petia * :  # 
~ ws are listed in Table 2. ance were instrumental in form- 
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- FIGURE 4—Production performance curves for the pilot oil wells are characteristic of any displacement mechanism. It is of 
interest that initial breakthrough occurs when approximately 20 percent of ultimate recovery is achieved. 
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Table 2—Production Statistics of Bisti Pool LPG Pilot Test. 


























reser: = —_— : 
pro}: . , ? . : > . 
‘9 Sunray Mid-Con- Sunray Mid-Con- British American Phillips : p ' 
I C2 tinent Federal C-1] tinent Federal C-2 Marye #1 Hospah #1-A Gas Injection Well 
(See DATE Bbl. Oil GOR Bbl. Oil GOR Bbl. Oil | GOR Bbl. Oil | GOR MCF | Bbl. LPG 
\ 1,998 160 1317 | 511 1,018 475 1,681 | 165 7,750 
Se 2,034 | 520 1158 | 510 1,653 810 990 | 440 2,044 23,265 
OU rt 1458 | 567 3,407 | 358 4,561 196 3,903 376 20,447 
N ber 4,110 113 3,142 684 3,814 | 453 3,779 335 14,433 
allup | De ber 4,764 420 2,093 |} 1,070 5,110 500 5,075 | 440 16,454 
J ? J 158 1,182 1,603 1,442 1,497 | 876 4,356 | 736 14,592 
ret 5,101 1645 | 1,579 4950 | 924 4053 | 1,335 13,410 
M 4,917 1,293 a 4,656 858 1556 | 1,699 20,838 
\ 6,645 172 3,571 5,945 1,044 3,683 3,345 31,563 
i M 5,734 027 | 3,360 3,405 3,365 6,320 | 1,179 37,658 
i J 4,961 | 1,079 3,499 2.969 4,742 7,623 1,271 32.650 
scosity J 1,783 1,062 | 5,002 8,749 1,419 2,247 | 5,417 45,884 
Cen- August 4,898 | 880 3,986 8,011 1,646 2,198 6,093 44,720 
oises Septem be 5,440 922 | 3,183 7,963 1,615 2,570 5,493 45,300 
ae Oct 5,388 950 1131 7/485 1'647 2141 5.084 43°931 
0.83 D 3,846 753 |) =494,066 5,924 1,883 1,950 4,166 38,383 
0.86 D 4,589 903 | 4,579 6,756 2,060 2,291 5,139 410,645 | 
| | | 
: ro Jar 1OY 3,509 2,943 782 | 3,909 5,693 | 1,997 2,474 | 4,424 33,322 
1.13 Fet 2,741 3,877 703 4,895 3,917 | 2,493 1812 | 6,376 43,940 
1.38 M 3,651 1,446 770 5,088 1,307 | 3,086 2,174 | 6,752 0,084 
165 \ 2.984 5,200 627 5,825 3,489 2'680 1,898 | 7,430 49,274 
1'93 M 3,226 | 5,958 763 6,274 3338 | 3.322 1990 | 8 942 58,251 
-" POTAI 94,959 | 28,051 108,210 | 69,764 | 697,823 
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FIGURE 1—Map of Ouachita Mountains in southeastern Oklahoma, showing | Foe, | “ | a 
location of oil pools, oil and gas showings, asphaltite deposits and deep wells. 
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Ouachita Mountains 


DO have 


oil and gas potential 


Oil. gas, asphaltite present; past. The high carbon ratio argu- 


ments previously used to condemn 


metamorphism Ouachita prospects are inaccurate and 


exagger- 
their significance, if any, is not yet 
The that 


structural complexities condemn _ the 


ated: structure unsolved resolved. author doubts 
area, 

Hence, it may be only a matter of 
time before commercial deposits are 


discovered. This is significant, not only 


By Philip A. Chenoweth, 


Assistant Professor, 
School of Geology. 


University of Oklahoma, 


to the Ouachita Mountains, but also 
to the 900-mile Ouachita facies belt 


in Texas, and to the southward ex- 


Norman tension of the Arkansas Valley gas 
play, now crowding the Ouachita 
OIL AND GAS ARE PRESENT within Mountain front. 


the Ouachita Mountains province. 
The Ouachita Mountains of south- 
eastern Oklahoma occupy a potential 


The degree of metamorphism to 
the sediments have been sub- 
the 


which 


jected has been exaggerated in producing region of approximately 


94 


6,000 square miles. Reluctance of oil 
companies to venture for oil and gas 
in this province results from preju- 
dices based on misinterpretation of 
facts. It is also due to the general 
dearth of knowledge of the geologic 
conditions within the mountains. 

Reasons cited for reluctance to ex- 
plore the area for oil and gas are as 
follows: 


@ High carbon ratios 

@ Rocks are metamorphosed 

@ Sandstones lack porosity 

®@ No adequate source rock 

@ Pre-Atoka rocks are all silicified 
@ Extensive thrust faulting. 

This discouraging outlook is not 


entirely justified. A little oil is now 


WORLD OIL AUGUST 1, 1960 














= 


) 
Ou 


gas 


p]u- 


ral 
gIC 


eX- 
» as 


not 
OW 


60 





being produced there. Serious explo- 
ration should result in new oil and gas 


pt ols 


Pessimism refuted. Following are 
explanations intended to refute the 


objec tions cited above: 


|. High carbon ratios. The fixed 


ratios to which critics most 


those of the Arkansas 


carbon 
often refer are 
Vallev-McAlester 


the Ouachita Mountains. In general, 


Basin and not of 


rare in the Ouachita facies 
have not 


coals are 
and carbon ratio analyses 


been made. That published maps 


show a great southward and _ south- 


eastward increase in carbon ratio in 
the McAlester 


And yet, large quantities of natural 


Basin is undeniable. 


being produced in areas of 
Oklahoma 
where carbon ratios are as high as 80 


gas are 


and eastern 


] 
rRaANSAS 


percent—far beyond the theoretical 


“deadline” for gas. 

Furthermore, as Levorsen has 
pointed out, there are many reasons 
Levorsen lists nine) for doubting the 
reliability of such carbon ratio studies. 

If coals were widespread areally 
and stratigraphically, and analyses 
were made with careful regard to the 
geology of the coal and of the associ- 
it might be possible to 


that 


ated strata. 


produce a carbon ratio map 
would be an accurate guide to pros- 
pecting. For the Ouachita Mountains, 


no such map exists. 


2. Metamorphism. The widespread 


misunderstanding of the nature of the 
the Ouachita Mountains 
stems from Honess’ statement that the 


rocks in 


rocks of the Ouachita facies are “pro- 
foundly metamorphosed.”? Subsequent 
investigators have gradually reduced 
the concept of the degree of meta- 
morphism to ‘‘low-grade metamor- 
phism.”* And even this stage of meta- 
morphism appears to exist only in the 
area of the core of the mountains in 
McCurtain County, Okla., and adja- 
cent parts of western Arkansas. 

In the outer belt of the mountains 
there has been no detectable meta- 
morphism. Many of the Stanley sand- 
stones may be described, moreover, as 
poorly cemented” or “friable.” Shales 
deserve the designation of *“clay 
“fissile” or “flaky.” None of 
the rocks can be properly classed as 
metaquartzite, phyllite, slate or mar- 


shales.” 


ble, the common metamorphic equiv- 
alents of sandstone, shale, and lime- 
stone. 


3. Lack of porosity. In some test 
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wells in and near the mountains the 
sandstones have been noted as gener- 
ally non-porous or only slightly po- 
rous. Similar observations have been 
recorded at surface exposures. In this 
instance also, critics of the region have 
made this an all-inclusive generaliza- 
tion leading to condemnation of a 
large area. This is a grossly misleading 
proposition. Even within the core area 
the sandstones are porous, although 
the porosity is localized in zones or 
beds separated by non-porous inter- 
vals. 

Sandstones of the outer belt of the 
mountains are no more tightly ce- 
mented than they are in many of the 
producing areas of south-central Okla- 
homa. Indeed, it is difficult 
tinguish a hand specimen of a Stanley 
sandstone from one of a Springer 
sandstone of south central Oklahoma. 
Much of the Stanley sandstone con- 
tains quantities of clay-like intersti- 
tial matter which tends to reduce pri- 
mary porosity. This in itself should 
not be regarded as a wholly unfavor- 
able factor in the light of oil and gas 
production. True, graywacke reservoir 
rocks are known in many areas of the 
country, notably in Pennsylvania and 
along the Gulf Coast. 


to dis- 


A comparison of electric logs and 
samples from wells along a line from 
the Max Pray Wyrick 1, 26-1n-14e to 
the Tom Potter Ellis 1, 31-5s-16e, al- 
most across the entire exposed portion 
of the Ouachita Mountains in Okla- 
homa, reveals a considerable increase 
in grain size, porosity, and friability 
of the Stanley in a southerly direction. 

4. Lack of source beds. A region in 
which the rocks consist predominantly 
of eugeosynclinal facies (slates, gray- 
wackes, siliceous rocks and pyroclas- 
tics) has always been considered an 
unprofitable area in which to prospect 
for oil and gas. “Source beds,” a term 
slibly used but inadequately defined 
in the literature, are considered to be 
necessary for an oil province. The en- 
vironment most likely to produce 
source beds (presumably organic-rich 
strata) is the Continental Shelf. The 
Ouachita Mountains area has often 
been described as eugeosynclinal in 
nature; and yet, the great bulk of 
older (pre-Mississippian) sediments 
are unexposed except for a few small 
inliers. And even within the core area 
of McCurtain County many of the 
strata exhibit characteristics typical 
of the Shelf environment.? Misch and 
Oles have pointed out that the appar- 
ent contrast between the rocks of the 
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Arbuckle facies (proven to be excel- 
lent “source beds”) and the Ouachita 
facies, at least insofar as the expo- 
sures in Black Knob Ridge and the 
Potato Hills are concerned, is due 
more to an unfortunate dual nomen- 
clature than to any real differences.‘ 
A further point lies in the possibility 
that rocks of the miogeosyncline (Ar- 
buckle facies) and Shelf may lie be- 
neath the “eugeosynclinal facies” and 
thus provide adequate, though deeply 
buried, source beds. 


5. Silification of pre-Atoka rocks. 
Chert and novaculite form a signifi- 
cant proportion of the pre-Pennsyl- 
vanian strata in the Ouachita Moun- 
tains. The Jackfork and Stanley groups 
contain extensive, though relatively 
thin, siliceous shales; the Stanley en- 
closes a tuff lentil in the core area. 
The most prominent and widespread 
siliceous rock is the Arkansas novacu- 
lite. This formation in part grades 
westward into the Woodford shale of 
the Arbuckle area with which it is 
identical. Harlton has pointed out 
that strata in the oil region of the 
Ardmore are similar to the 
lower middle Arkansas novaculite.® 
The Santa Maria district of Califor- 
nia, from which nearly 250 million 
barrels of oil have been drawn, pro- 
duces from a rock 
(Monterey shale) and the reservoir 
rock of some West Texas oil pools is 
the Caballos novaculite, considered 
the westward equivalent of the Ar- 
kansas novaculite of the Ouachita 
Mountains. The mere presence of 
siliceous rocks is not, therefore, to be 
considered as enough to condemn the 


Basin 


similar siliceous 


region. 


6. Extensive thrust faulting. The 
very presence of thrust faults of great 
magnitude in the Ouachita Moun- 
tains area is a subject of considerable 
dispute. Pitt has shown that the area 
in McCurtain County, previously 
mapped as a fenster, is in reality a 
relatively simple anticlinal uplift.* 
Misch and Oles propose a similar ex- 
planation for the fenster in the Potato 
Hills. Hendricks, on the other hand, 
has taken exception to many of the 
points brought out by Misch and 
Oles.°® 

The presence or absence of thrust 
faults, however, has little bearing on 
the oil and gas possibilities of the 
area. They can, of course, enormously 
snarl the job of structure mapping 
and complicate the life of the devel- 
opment geologist. But enough oil 
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BAKER FULL-BORE 
RETRIEVABLE CEMENTERS 
permit running through- 
the-tubing perforating guns, 
recording instruments, 

etc., through and below the 
tool. Opposed, rocker-type 
slips and a superior packing 
element ensure pressure 
containment from either 
direction. The ideal 
“straddle” tool when used 
with a Baker Retrievable 
Bridge Plug. Call for 
Product No. 410. 


SQUEEZE, FRACTURE, AC/DIZE and TEST 
with these... 





DEPENDABLE 


BAKER 
SERVICE TOOLS 














Here is work-over and re-completion SERVICE as you want it- | 
anywhere, anytime—with seasoned Baker Trained Servicemen and | 
Dependable Baker Retrievable or Drillable Service Tools. Baker , 
provides the right tool, or combination of tools, for any job, whether | 
it is routine squeeze cementing; block squeezing in one round trip; 
performing selective multiple-zone frac jobs in one run; acidizing, 
testing, etc. Bridge Plugs, both Drillable and Retrievable, and a 
variety of accessories for testing tubing, equalizing tubing/annulus 
pressures, batch squeezing, etc. round out the most complete line 
of dependable service tools obtainable. 


And the Baker Serviceman, who knows his business because Baker 
Tools are his only business, is always available. His knowledge of 
local field conditions enables him to make sound recommendations 
for operations in your well. It pays to start right by calling Baker! 











BAKER FULL-BORE TUBING 
TESTERS are run with Baker 
FULL-BORE Retrievable 
Cementers for safe testing 
of tubing immediately 
before squeezing. Right-hand 
rotation required for 
setting the Cementer, serves 
to unlock the Tester Valve; 





BAKER RETRIEVABLE BRIDGE PLUGS are 
dependable, and they hold pressure from eithe 








direction. Used alone for plugging casing 
temporarily under routine or emergency 
condition, or in combination with other Baker 
RETRIEVABLE Tools to straddle a virtually 
unlimited interval. Call for Product No. 677-C. 





set-down weight closes it; 
picking-up after testing 
restores full-opening through 
the Tester. Call for 

Product No. 672-N. 
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| pools of the world are situated in | COMPOSITE GEOLOGIC COLUMN, OUACHITA MOUNTAINS, OKLA. 
Fy | thrust - faulted regions (i.e., Turner GENERALIZED MAX 
i : : SYSTEM FORMATIONS AND GROUPS 
rT} Valley. Alta., and Rose Hill, Va.) to LITHOLOGY THICK. 
contradict the assertion that thrust 
| faulting is sufficient to condemn the 
province 
Oil shows. Oil actually is being pro- PENNSYLVANIAN 
duced from a few small pools within — Atoka fm. 6800 ft. 
the Ouachita Mountains. Perhaps the — ————— 
best known occurrences are those 
alone the floor of the McGee Valle, 
in Atoka and Pittsburg Counties. ‘The Johns Valley sh. 800 
Redden pool now abandoned) was 
t- | located in 1ls-1l4e. about a mile south 
I of the settlement of Redden, produc- 
nd . 
ing from a Stanley sandstone bed. 
ot ie 7 ly affected | 
ie trap is apparently affected by an 
er PI ; Jackfork ss. Group 5700 
asphalt seal, as the producing zone 
ip; ne 
crops out within a few feet of the 
1g, wells The field was discovered in 
a 1914. About 15 wells have been 
lus drilled, ranging in depth from 90 to —___—— = 
ne 350 feet. The oil is 36 gravity and = 
was produced at a total rate of eight — 
to nine barrels per day from three —rt 
er ——— 
active wells. SS — 
of : . : . MISSISSIPPIAN -&==== 
Five producing wells are located on - 
ns the flanks of a small fold in 35-2n-15e 
wait i eens ; ge Oat eM 
T: and 5-In-15e, in the Bald pool. This — === 
. ° . . - . a . ee . ba >) 
production is likewise from the Stan- —<— = 
ley sandstone, at a depth of about — = === 
185 feet. The trap is probably strati- — Stanley sh. Group 10000 
graphic since the wells appear to be — 
quite far down on the limbs of an = 
anticline. The oil is dark green, 42 Ci 
gravity, and is pumped at a rate of E =—= — 
one or two barrels pei day | . 
Oil was found at a depth of ap- = 
proximately 450 feet in three wells in —- 
rkansas novaculite 440 
DEVONIAN = " 
: —— = _ Missouri Mountain sh. 510 
IGURE 2—This sedimentary column — —— | 
shows enuiien pre a Ae shales SILURIAN ee ca e er eee 
: ae ng “i464 Pe f... Blaylock ss. 800 
of the Atoka formation at the top. The Pree ey ee y 
Atoka has produced large quantities of — = —— Polk Creek sh. 139 
hydrocarbons in the Mid-Continent and Bigfork chert 700 
many recent gas discoveries in Arkansas ttt 
are in the Atoka. Asphaltite deposits ——— ——_— Womble sh. 600 
iG have bee i ack : = —_—— j 
. have been found in the Jackfork group ORDOVICIAN ——> = 
and the Stanley, and some oil and gas = — Mazoarn sh. 600 
; also has been found in the Stanley. Solid _—$———— 
hydrocarbons are found in the Arkansas 2D with eel mode Pe Crystal Mountain ss. 450 
and novaculite, and Bigfork chert. In recent = — Collier sh. 300 
p months gas was found in the Bigfork TO I! ae 6=6Uell ~_ |_150 
also. In some cases, the distinction be- 
7 tween Arbuckle and Ouachita facies is CAMBRIAN Not Exposed 
not clear. 
igh 
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-28-15e, Atoka Count Here also 
‘ production is obtained trom Stan- 
' : , ' 
ley sandstone Uh ocation 18 along 
rthwest limb ta lara svncline, 
( St ( 1 thrus iuit Lhe o1 § 22 
] 
qaurin lI lal SUS at Ww ¢ | 
pumped at rates from 4 to 15 bar- 
i 
. << a 
! Ss pel day Lhe field. discovered in 
I 
LS 4 has SiImce been ibandoned 
, aT 1¢ ’ 
\ well drilled in OO, near the 
Ol Stanle I hy n- l¢ S Te 
. ; , 
| ted to have produced as much as 
barrels of 52 gravity oil pel day 
\n ffset well was drv and the first 


abandoned his loca- 
Kiamichi Valley, a 


I< linal 


has been 
is in the long 


isvmmetrical ant fold east of 


prominent Tuskahoma syncline 
() was found ata dept! ot t) feet 


the Stanley sandstone 


Numerous other tests in thi 


Qua- 
Mountains hay | ol 


Chilta reported oil 


shows, particularly in McGee Valley 
[he valleys of McGee Creek, Buck 
Cree and North Jac kfork Creek 
rm a nearly continuous lowland 
collectively known as McGee Val- 

extending from a point about 

miles south of Redden in 1Is-14« 
northeast to and bevond the settle- 
lent of Weathers in 2n-17e. This 


wwland is located in structures essen- 
tally anticlinal in though it 
the Windingstair 


; : , sa 
Jackfork Mountain faults in an area 


nature, 
1; het _ ] 
ies Detween and 


where faulting and tight folding is 


A long strike fault splits the 


valley in two. The greatest numbet 
of test wells has been drilled in this 
valley and it is the only area in the 


Ouachita Mountains in which oil is 
currently produced 
No active oil known in 


Mountains, Ham 
the asphaltite 


seeps are 
the Ouachita but 
reports that some of 
deposits appear to be softer at depth 
and more petroleum-like.* These solid 
hydrocarbon deposits occur as veins 
ind dikes at 
the outer part of the mountains, most 
of them in the Stanley and Jackfork 


been 


many small localities in 


groups, though others have 
noted in the Bigfork chert and in the 


Arkansas novaculite 


the 
en- 


Gas shows. A few wells in 


Ouachita Mountains area have 


natural gas. The 


Denton-Perrin 2 


countered shows of 
Sikes- Burkhalter’s 
in 9-2s-15e was drilled in 1958, in an 
attempt to exploit gas sands encoun- 
tered in Southwest Exploration’s Per- 
the Several 
non-commercial shows of 


rin 1, in same section. 


gas were 
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sandstones, and 


tested in the Stanley 
the well is now flaring eas, but aban- 
doned. 


Max Pray’s Wyrick 1 in 26-In-14e, 
near Daisy in the McGee Valley, 


tested two gas sands in the Stanley, 


one of which flowed gas at the rate 


of 200,000 cubic feet pel dav. the 


other at 300,000 cubic feet per day. 


No analyses of the gas in these wells 
are available but it is assumed to be 
dry gas. Hendricks et al reports that 
the Potato Hills 


Latimer County struck a small 


a well in area in 
flow 
of wet gas.° 

Shawnee Drilling Company Moyers 
1 in 6-3s-16e, near the town of Moy- 
ers, is at present bubbling sizeable 
quantities of gas, presumably leaking 
around the plugged surface casing 
from a source in the Stanley. Sinclair 
Reneau | in 
Hills had drillstem tested commercial 
shows of gas in the Bigfork Forma- 
tion. This rank wildcat was scheduled 
to go to 8,000 feet to test the Crystal 
Mountain sandstone. 


33-3n-20e in the Potato 
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Summary. If it is assumed that high 


pressures and elevated temperatures 
resulting from intense diastrophism 
and metamorphism of rock) tend first 
to convert low-grade petroleum or or. 
ganic matter to higher-grade petro. 


leum: and 


second to expel the lighter 
oil and eas from the area of activity 
leaving a residue of asphalt, it is dif- 
ficult to explain the present condi- 
Ouachita Mountains 


the 


tions in the 
Here are 


hvdrocarbon 


found not only solid 


“residues” in severa 


forms, but also a wide range of ojls 
and gases. If a slow distillation proc- 
ess has been responsible, as suggested 
by Rich,’ it is not only impossible to 
explain the very presence of oil and 
gas, but also, to account for the 
downward softening of the asphaltite 
deposits, since presumably the meta- 


morphism would be more intense at 
depth. 


On the othe 
ras and asphaltite are present in the 


hand, if the oil and 


distilled 
all of the con- 


rocks without having been 


to anv ereat degree, 
ditions are explainable. Presumably 
the liquids and gases are held within 
the strata 


of the 


porous zones in reservoir 


In the way common to that 


post oil-producing regions. Some has 
reached the surface through fractures 


result of erosion, to become 


Or as a 
hardened by volatiles: 


; ’ 
a slow toss of 


still more must 
Whether o1 


the petroleum in all its forms is within 


remain trapped below 
not the actual source of 
Quachita facies or in Arbuckle facies 


beneath has little bearing on the prob- 


lem. 
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PART 2: Sample Calculations 





How to design a closed 


rotative gas lift system 


By H. W. Winkler, Enginee: 


Camco, Incorporated, Houston 


A CLOSED ROTATIVE gas lift system for a single inter- 
mittent well represents the worst possible operating con- 
ditions, particularly if a time cycle surface controller 1s 
used on the injection gas line. Design of this one well 
system, which will operate without make-up gas after the 
system is initially charged, will illustrate all calculations 
and design considerations required for intermittent wells 
with time cycle surface controllers. The following data 
will be used for designing a closed rotative system for a 
single intermittent well. 


5.000 feet 

48 bopd 

600 cu.ft. /bbl 

+8 cycles/day) 
Production per cycle - 1 bbl. oil/cycle 
2,000 cubic ft./eyele 


Depth of operating valve 
Daily producing rate 
Formation producing gas-oil ratio 


Injection gas for 2 min. every 30 min 


Injection gas requirement per cycle 
Operating injection gas pressure 500 psig 
Compressor suction pressure 30 psig 
Compressor discharge pressul 650 psig 
Compressor gas inlet temperature 100° F 
Injection gas gravity 0.6 
Injection gas pressure and 

temperature base 14.65 psia and 60° | 
\verage temperature of gas in 

low and high pressure systems 100° I 
Sales line regulator opening pressure 60 psig 
Estimated unaccountable gas loss 

n system 4% of deliverability 

olf compressor 


Size and length of injection gas line 2 in., 1,000 ft. 


Obtain volumes of gas-out from orifice 
meter chart in Figure 2 
Several steps have been simplified in the following 
example calculations by giving certain information which 
normally would be calculated. These calculations are of- 
fered to illustrate how to design a closed rotative system 
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rather than how to figure individual well and compressor 
problems. For this reason, such items as injection gas re- 
quirement and compressor suction and discharge pres- 


sures were given rather than calculated. 


A. Estimation of daily injection gas requirement 
Daily injection gas requirement at standard condi- 
tions to lift wells 
- 2,000 cu.ft./cycle (48 cycles/day) 
96,000 cu.ft./day at 14.65 psia and 60° F. 
Total Daily Gas Reqmt. at Std. Cond. Including 
Unaccountable Losses 
96,000 (1.04 
- 99,840 cu.ft./day at 14.65 psia and 60° F. 
Where: 1.04 = Factor for including unaccountable 
gas loss in system of four percent. 


B. Calculation of approximate compressor brake horse- 


power 


From a manufacturer’s compressor bhp curves for 
30 psig suction pressure and 650 psig discharge 


pressure:* 


Approx. bhp/MMcfd at 14.4 psia and Intake 
Temp. of 100° F = 182 bhp. 


Daily injection gas requirement at 14.4 psia and 100° F. 


= 99 840 (: = 560 ) 
14.4 920 


= 109,400 cubic feet/day at 14.4 psia and 100° F. 


; 109,400 
— CK) _ Q9 Se ~ 20 
Approximate compressor bhp 182(=-500-000) bhp 
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ANOTHER HOMCO 
FISHING AND CUTTING 
SUCCESS REPORT 
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: ee “OUR ‘KLUSTRITE’ ROTARY SHOE SPLIT A DRILL COLLAR \) 
ritier eports ” “ 
, RECORD TIME. | \ 
We stuck a 3’ change over sub (6” OD 2'2” ID) and a 6"} , 
29! drill collar under the surface pipe. Sub and collar were par 
imbedded in the side wal! beneath surface pipe. Using three ‘Kly 


rite’ rotary shoes, the sub and drill collar were split longitudina 


~ Os 
a ~J sz, 


The bore |D of the collar was bisected, so that half of the co 


was left in the side wall, the other half was brought out of the ho 
The hole was then opened to full diameter and normal operatioy 


resumed. Using ‘Klustrite’ shoes this job required only three doy; 





Ten to twelve days is the normal requirement when using conver. f 


uf ——w Aa 


, 











“THE ‘KLUSTRITE’ SHOE WE USED PENETRATED 20 TIME 
FASTER THAN A CONVENTIONAL ROTARY SHOE.” 


We used a ‘Klustrite’ flush bottom shoe to wash-over a holddow 





An Operator In 
Oil Center, N.M., Reports: 


packer in an open hole well. We had previously run a conventionc 
hard metal shoe, but were able to penetrate only 3” in 39 how 
Homco’s ‘Klustrite’ shoe had made 18” in 12 hours when packe 
started moving down hole. Packer was followed to TD and wo 
recovered in the washpipe. Shoe was in near perfect conditio" 
when job was completed.” 


LOOKING FOR THE BES! 
IN FISHING AND CUTTING EQUIPMENT’ 
HOMCO HAS IT} | 


— a 


For more data on advertised products, use Readers’ Service Cards, last page. WORLD OIL AUGUST 1, 1960 A 











This is the kind of performance » [HOMCo | ¢ 


you can expect from HOMCO “KLUSTRITE”” 
MILLING PRODUCTS...in any area... 
under any condition! 





FISHING AND CUTTING 





From Cameron Parish, Louisiana, A Driller Reports: 


“WE MILLED-UP 65’ OF CASING IN 812 HOURS.” 


After three unsuccessful attempts to recover a 5” liner, we decided 
tom yp the casing Us nga Homco Klustr te multi blade pilot mill, 
we milled-up at 65° of 5” N80 casing from a depth of 9700 to 


765’. Pilot mill was turning at 100-125 rpm with a weight ranging 


15.000-18.000 Ibs. Casing was milled-up at a rate of 7% 








Ihe most outstanding development in washover and 
cutting equipment is HOMCO “KLUSTRITE.” 


Klustrite’” rotary shoes. mills, and reamers have 
the best all around cutting ability in the industry—have 
an intinite number of cutting edges on the treated areas. 
When one edge dulls another takes over. The cutting 
efficiency of the tool is constant 

Io achieve these distinct advantages, the unique 
‘Klustrite” process uses carbide slugs fractured into 
jagged tragments (about 's” to '4” in cross section). 
The slugs are then interspersed into a resilient matrix 
on the tool. The small carbide fragments are supported 
on all sides by the matrix or bonding material, which 
is resilient enough to allow some movement of the car- 
bide particles under impact. thus they are able to 
withstand the most severe shocks without chipping or 
breaking 





‘a a “ ite’? “ ito’? “ : ” “ ] ite’? 
Homco “Klustrite” washover and cutting tools are wena = Tyee nee en 
available through all Homco stores and export offices. Junk Mill Shoe Tapered Mill Pilot Mill 











Electrical 
Well Oj/ Field 
Services Rentals 


EXPORT OFFICES 

New York, N.Y. 

Mexico City, Mexico 
Long Beach, California HOMCO 
Maracaibo, Venezuela ALSO OFFERS \ pjrectiona/ Complete 


Paris, France Drilling Supply 


Geneva, Switzerland 
Service 
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SEQUENCE OF EVENTS: No. 1 
to No. 2—Liquid slug entered 
flow line and traveled to sep- 
arator; No. 2 to No. 3—Liquid 
slug entered separator; No. 3— 
Injection gas immediately — be- 
hind liquid slug began to enter 
separator; No. 3 to No. 6—Total 
injection and formation gas be- 
hind liquid slug entered sep- 
arator. 


GAS VOLUMES: No. 3 to No. 4! 
—Injection and formation gas 
volume 1,300 cu. ft. No. 2 to 
No. 5—Injection and formation 
gas volume 1,840 cu. ft. No. 1 
to No. 6—Total injection and 
formation gas volume per cycle 

2,600 cu. ft. 


DISC No. 









tS 1-11) 6 


PAS 
9 
- Sy ‘ 
<2 DIFFERENTIAL PRESSURE 
»7(RANGE = 100 INCHES WATER) 
MWR | gr 


~N2-HOUR ROTATION CHART 
~ Each Large Division — 5 Minutes 
Each Small Division — 75 Seconds 


10 AM: 







‘\\NSEPARATOR PRESSURE 


(ELEMENT = 500 PSIG) 11 A.M, 











yenkad 6 Peo LGABien 


2N ORIFICE: 3’ x 1-1/8" 





9 100 150) \200) |260) |3h p y 
So 
_ PRESSURE ig +90 450 








FIGURE 2—Quarter section of low pressure sales line two-hour rotation orifice meter chart of total volume of gas-out (injection 


and formation) per cycle from intermittent gas lift well. 


C. Design of high pressure injection gas system 


1. Per-minute compressor deliverability 


99.840 cubic feet/day 
69 cu.ft./min. 
1.440 minutes/day 


~ 


Injection gas volume required from HP system 
2.000 cu.ft./cycle 


1.862 cu.tt. 


2 minutes (69 cu.ft. /min. 


}. Approximate capacity of HP system using Equa- 


tion |: 
650 500 : ; 
1.862 [ —— Capacity 
L | t.059 
Capac ity 182 cubic feet. 


+. Approximate pressure loss in HP injection gas line 
using Weymouth’s Alignment Chart:* 
Daily injection gas volume based on per minute 


requirement 
> N00 le 7 
( = wan hes ) 1.440 minutes/day 


minutes/cycle 
1.440.000 cu.ft./dav at 14.65 psia and 60° F. 


1.440.000 ( aot ) (22) 


1,578,000 cu.ft./day at 14.4 psia and 100° F. 


From alignment chart (P P 12.800 
P 664.65 2 800 
$41,800 12. 800 129 000 


P. = 655 psia = 640 psig ( Pressure Loss Negligible 


D. Calculation of excess or make-up gas volume 


roduced formation gas 


1. Daily | 
{ 600 cu.ft. /bbl. ) 


s. oil/day 


- se 
= 


28.800 cu.ft./day 


106 


2. Daily compressor fuel requirement 


10 cu.ft./bhp-hr. (24 hr./day) 20 bhp. 


+.800 cu.ft. /day 


». Estimated unaccountable losses in system 
0.04 (96.000 3,840 cu.tt./day 
+. Estimated excess daily gas volume which can be 
sold or vented 
= 28.800 — 4.800 
= 20,160 cu.ft./day 


~ 
oe 


}( 


E. Design of low pressure gas gathering system 


1. Volume of gas entering LP system during period of 
time that compressor capacity is exceeded from 
Figure 2: 

Approximate orifice meter reading = 60 psig and 
2 inches when gas volume = 100 Mcfd = com- 
pressor capacity 

Compressor capacity exceeded from points (2) to 
{ 5 

Approximate gas volume between points (2) and 
5 

1.840 cu.ft. in 10 minutes 


2. Volume of gas required for deliverability and fuel 
requirement of compressor during same period 
104,640 cu.ft./day 
1,440 min./day 
727 cu.ft./cycle 


10 min./cycle 


Where: Deliverability 99,840 cu.ft. day 
Fuel requirement 4.800 cu.ft./day 


Total 104.640 cu.ft. day 
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we SS cor 
wa | Pilot Mill 
: Ae chews up 294’ of N-80 7", 26# casing 


Si 






| to 7600 pounds of shavings 


in 42 hours! 


NDAD YA 


' 


Typical of many runs of A-Z tools, 
one of these advanced design Pilot Mills, 
dressed with “Zitco” hard metal, recently 
averaged 7 feet per hour in milling up 
casing stuck at a depth of 9500 feet. Only 
3 trips into the hole with A-Z Pilot Mills 
were needed for the complete job. 





bf 


T 
‘ 





A-Z Pilot Mills are used for milling 
stuck wash pipe, casing, tubing, drill pipe, 
tool joints, drill collars and other downhole 
tools. A-Z has a wide range of milling and 
reaming tools to meet fishing and workover 
jobs in wells all over the world. For full 
information see your A-Z representative 
or write for your copy of the complete 
A-Z catalog. 





A-Z INTERNATIONAL TOOL COMPANY 


5619 Fannin St. e Houston 4, Texas 


INTERNATIONAL 
TOOL AND SUPPLY COMPANY, INC. 


“T, : ‘ " 
here is a differenc® 45 Rockefeller Plaza 
New York 20, New York 


A-Z EXPORT, S.A. 


Maracaibo Anaco Los Morochas, Venezuela 
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}. Volume of excess gas which can be 


pel cycle 
20,160 cu.ft./day ’ 
CYCIe€ 


$20 cu.ft 
t. Volume of gas to be stored in LP system 
1.840 727 $20 693 


psia and 60° F. 


cu.ft. at 14.65 


sold or vented 


693 (=o) 
920 
746 cu.ft. at 14.65 psia and 100° F. 
9. Approximate capacity of LP system using Equa. 
tion 1: 
Ar 60 30° . P 
746 E — ] Capacity 
14.65 ¢ 


Capacity = 363 cu.ft. 


Effect Of Additional Wells In System 


A detailed flow diagram of a closed rotative gas lift 
system for a multi-well installation is shown in Figure 3. 
The effect of 


Figure 3. 


a closed system, as il- 
Tables 1 


based on the following assumptions: 


additional wells in 


lustrated in is shown in and 2. The 
tabulations are 
1. Well 
that used for the previous single well calculations. 


2. ‘The 


well are perfectly staggered in relation to the in- 


data for all wells are assumed the same as 


two-minute periods of gas injection for each 


jection gas periods for the other wells. In other 
words, a central time-operated programmer is con- 
trolling the injection gas cycle frequency and dura- 

tion of gas injection for all wells. 
Several conclusions are apparent from the tables. As 
the number of wells in the system increases, the impor- 


tance ol the Capacity ol the high and low pressure SVS- 
tems decreases. Actually, the high pressure injection gas 
and low pressure gas gathering systems increase in ca- 
pacity as more wells are included in the system. 

Phis is one factor that reduces the operating problems 
in large systems. 
Calculations for the high pressure system with several 
intermittent wells are straightforward as can be seen in 
Table 1, but 


are not. Since the volume of total gas-out does not ente1 


= 


calculations for the gas gathering system 


the low pressure system instantaneously following sur- 
facing of the liquid slug, the capacity of the gathering 
system for several intermittent wells generally will be 
adequate due to flow lines, separators, suction lines, etc., 


provided the liquid slugs enter the system alternately. 


TABLE 1—High Pressure Injection Gas System 


| | Deliverability 





| Daily of Compressor Injection Approximate 
Number | _ Injection During Gas Volume Required 
of Wells | Gas 2-Minute from HP Capacity of 
in Requirement Injection System HP System 
System Mcfd Period (cu. ft. cu. ft. cu. ft.) 
96 . 1862 82 
192 276 72 168 
4 552 1448 141 
. 768 1104 S96 SS 


TABLE 2——-Low Pressure Gas Gathering System 


GAS VOLUMES DURING TIME 
COMPRESSOR CAPACITY EXCEEDED 


Injection 





| Approxi- 
No. Estimate | Volume for| Excess | Volume to mate 
of | Volume | Deliver- | Volume to | be Stored Required 
Wells | Entering | ability, | Be Sold or in LP Capacity of 
in LP System and fuel Vented | System LP System 
System) (cu. ft.) | (cu. ft. cu. ft.) | (cu. ft. (cu. ft.) 
1840 727 420 | 693 | 363 
1300* 727 420 153 | 81 
| 
* Assume volume of total gas-out for each cycle has entered low pressure 
tem before next cycle begins which is not exactly correct as can be seen from 
Fig. 2. 
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The difference between a liquid slug entering the 


system every 30 minutes and every 15 minutes can be 
illustrated using the orifice meter chart in Figure 2. Cal. 
culations for the low pressure system in which an injec- 
tion gas cycle occurs every 30 minutes were given in the 
design of the one well system. When this system is in- 
creased from one well to two wells, the injection gas 
cycle frequency increases from 48 to 96 cycles per day or 
an injection gas cycle every 15 minutes. The total injec- 
tion gas requirement or the two wells is approximately 
200 Mcfd. Therefore, the compressor capacity is exceeded 
between points 3 and 4 in Figure 2. Compressor capacity 
is exceeded for 5 minutes, at which time approximately 
1,300 cubic feet of gas would enter the low pressure sys- 
tem. Actually, slightly more gas than the 1,500 cubic feet 
would enter the low pressure system during this interval 
because some gas would still be entering the system from 
the other well, as can be seen from Figure 2, Neglecting 
this small volume of gas from the other well and the dif- 
ference in the change in separator pressure for the two 
well system as compared to the one well system, the ap- 


proximate required capacity of the low pressure system 


would decrease from 363 cubic feet to 81 cubic feet, as 
gviven in Table 2. 
If a third well were added to the system and the 


periods of gas injection-were synchronized, a liquid slug 
would be entering the separator every 10 minutes. There- 
fore, the capacity of the low pressure system would be of 
little or no concern for a 30 psi difference between maxi- 
mum and minimum pressure in the gas gathering system. 

The one factor which affects the validity of all calcu- 
lations related to the high and low pressure systems for 
intermittent wells in a closed rotative system is synchro- 
nization of the time cycle surface controllers on the injec- 
tion gas lines. It is difficult, if not impossible, to keep the 
periods of gas injection synchronized with individual 
clocks in the time cycle pilot on the surface controllers. 
A programer is the only positive way of synchronizing 
the injection periods. Generally, solenoid valves which are 
operated by a central programer are recommended as 
pilots for the surface controllers. 

To illustrate the importance of synchronization of the 
injection gas cycles, the effect of two simultaneous gas 
injections in a four-well system, similar to that shown in 
Figure 3, will be calculated. The daily injection gas re- 
quirement of 384 Mcfd and deliverability of the com- 
pressor during the two-minute period of 552 cubic feet 
in Table 1 would not change. The approximate capacity 
1960 
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of the high pressure system required to supply adequate 
injection gas volume for lifting both wells at the same 


time could be calculated as follows: 


Injection Gas Volume Required from High Pressure 
system: 


2 (2.000 cu.ft. /evel 52 cu.ft. ‘evele 


448 cu.ft./cycle 


Approximate capacity of high pressure system using 
See Part | 


650 5007 , 7 
—— Capacity 
14.65 


37 cult 


Equation l 


The capacity of the high pressure system would have 
to be increased nearly 2.4 times in order to supply the 
injection gas for simultaneously lifting two wells in the 
four-well system. If the high pressure system had only 
141 cubic feet, as shown in ‘Table 1, neither well would 
have received sufficient injection gas during that cycle 
for lifting the slug, and the production from both wells 
for this cvcle would have been lost. 

If surface controllers had opened two minutes apart 
instead of opening together. the well with the surface 
controlle1 opening first would have received 2.000 cubic 
feet of gas but the other well would have obtained only 
the deliverability of the compressor during the injection 
cycle, or 552 cubic feet. In small systems with intermittent 


Conclusions 


Small closed rotative gas lift systems with intermittent 
wells require proportionately larger low pressure gas 
gathering and high pressure injection gas systems than 
large systems when time cycle surface controllers are 
used. These small systems should be carefully designed 


if make-up gas is costly and a central programer is not 


used. 


Central programers should be considered for small 
closed rotative systems with intermittent gas lift wells 


for synchronizing the injection gas cvcles. Synchroniza- 


About the Author 

H. W. Winkler is a graduate of 
Southern Methodist University with 
a degree in mechanical engineering. 
After working for The Atlantic Re- 
fining Company from 1948 to 1952 
as a production engineer, he joined 
Camco Gas Lift Company in West 
Texas as a sales engineer. He came 
to Houston with Camco, Incorpo- 
rated, as assistant chief engineer of 
gas lift in 1954. At present he is 


doing graduate work at the Univer- 





sity of Houston. He is a _ registered 
professional engineer and a member 


of AIME. 
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wells employing time cycle surface controllers, the injec- 
tion gas cycles must be synchronized or the high pressure 
system large enough to assure adequate injection gas vol- 
umes every injection cycle. 

The low pressure system in a small installation presents 
a design problem similar to the high pressure system if 
more than one slug enters the separator at the same time, 
lhe time cycle controllers can be synchronized and pre- 
vent this occurrence. However, when the high pressure 
eas is injected continuously through a small choke, the 
opening of the gas lift valve in the well cannot be posi- 
tively controlled at the surface. 

If slugs from two wells in the four-well system should 
enter the separator at the same time, the capacity of the 
low pressure system can be determined using the data for 
lable Zz. 


similar to the two-well system except that twice the vol- 


the two-well system in Conditions would be 
ume of gas would enter the low pressure system and the 
compressor deliverability, fuel consumption and unac- 
countable losses would be doubled. Therefore, twice the 


capacity of the low pressure system for two wells would | 


be required. 

In other words, the low pressure system would have to 
have a capacity of 162 cubic feet to prevent selling or 
venting injection gas which should have remained in the 
svstem. If the injec tion was cycles were synchronized, the 
capacity of the low pressure system would have been of 


mo concern. 


tion of the injection gas cycles assures that each well 
receives adequate injection gas volume at the designed 
operating injection gas pressure and no gas is vented o1 
sold from the low pressure system due to several wells 
being lifted simultaneously. 

Synchronization of the injection gas cycles is not im- 
perative in large systems due to the greater number of 
wells and the large capacity of the high and low pres- 
sure systems. As a closed rotative system increases in 
size, operating problems diminish, provided the system 
is properly designed. 

An operator who is designing a closed rotative gas 
lift system should consult other papers on this subject 


for additional specific design considerations.*' 


This article is an expanded version of a paper pre- 
sented to The West Texas Oil Lifting Short Course at 
Texas Technological. College, Lubbock, Texas, in April 


1960. 
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everything but 


profits... 


The Cameron “CA” Casing 
Hanger can make a big differ- 
ence in one important phase 
of your completion plans. The 
“CA” can swiftly, safely and 
securely seal off and suspend 
casing in any length, size or 
pressure range you put in your 
well. 

Because it is entirely automatic 
and will not bottleneck at pipe 
loads equivalent to API joint 
strength, your profit picture 
stays in focus. 

Plan your next completions 
with Cameron “CAs” (if you 
havent already) and you ll 
know the best reason why we 
sell so many. “CAs” are avail- 
able throughout the oil pro- 
ducing areas of the world. 
They are ready when and 
where you are ready to seal 
off and suspend anything but 
profits. 
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How to live’ with your job : 











Heart attacks, migraine headaches, ulcers and other ‘stress’ 


diseases can be traced directly to man’s ignorance of himself 


By Gerald Gordon, M.D., Chict Psychiatrist 


E. I. du Pont de Nemours & Ci 
FOLLOWING A TREND of recent vears, 
is currently popular to admonish the 
American business leader that the 
pace of his life is killing him 
He s beset by social and economi 
pressures which seem to degrade suc- 
cesst iccomplishment and make him 
ppear almost a sinner. All sorts of 
measures and negative incentives are 
set up to remove temptation and 
make certain that the sin of success, 

not actually punished, is certainly 
not t ar rewarded 


He is threatened by such scare 


statements as “your next promotion 
mav be vour last.’ Others encourage 
m to be proud of his ulcer, to wea 


is sort of a businessman’s “purple 


a sign of 


heart.’ as though it were 
virtue, of devotion to a cause beyond 
the call of duty. Gratuitous advice 
tells him to slow down, take it easy. 
take longer vacations, don’t work so 
| ird 

Mar businessmen are frightened 
by all this advice and find themselves 
in a neat trap. They have achieved 
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ynpany, Wilmington, Del 


thei positions through hard work and 


ageressiveness. They have had almost 
boundless energy to expend and found 
vreat satisfaction in the struggle. What 
are they to do now? Give up? 


Che 


happens to enjoy work is in an even 


poor misguided wretch who 


worse fix for, by implication, to con- 


tinue is suicide. 


In view of these circumstances, I 


might be useful to re-evaluate som 
of these conclusions in view of avail- 
able data. 

Statistics vs. advice. [hic last hall- 
century has seen an increasing exten- 
sion in man’s life from 48 vears in 
1900, until it is something over 70 


plus today. This extension has taken 
place during the most productive era 
this nation has known 

Rules of hygiene and nutrition have 
been learned and implemented: man 
can manipulate his environment for 


creater comfort, security and _ safety 


than could his forefathers, in even 


one veneration past. By accepted con- 
and tear on his body 


cepts, the wear 


Field Tested and Approved 


working pressure 


WORLD OIL 


] ] 1 1 
Should ave becom IeSS as | 


ie learned 
to protect himself 
(he businessman, having no special 


claim to immortality, also succumbs 


eventually just as everyone else. § 


Coin idental with the in¢ reased 


span of life, there has been a chang 
nature of conditions causing his 


Phe 


diseases have been replaced by what 


in the 
inevitable departure infectious 
are called stress diseases Ol devenera- 
Accidents 
to other 


tive diseases and cance 


have moved up in relation 


causes. Even children’s hospitals re- 
port accidents create more admissions 
diseases. 


than infectious 


Obviously something has changed. 


but 50 vears is too short a span for 
anv evolutionary change to have taken 
place in man himself. 

Yet 
and have become today’s killers, When 
a heart attack it 1s 


e news, but aside from the 


these stress diseases are real 


a noted figure has 
Iront pag 
associates, little is known of hundreds 
of other victims who are stricken on 
the same day. 


Studies comparing the occurrence 


WRITE FOR NEW 
VALVE BULLETIN 
P. 0. Box 1739, Tulsa 
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What Is Your P.W.C. 
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Do you have a difficult well to complete— 
or a special PWC workover problem that 
you can’t solve? 

Do you need a perforating gun to run 
through tubing as small as 1!..” [D—or in 
a multiple completion, do you need to per- 
forate along a tubing string without risk 
of damage to the string? 

Just WHAT is your PWC problem? If it 
can be solved, Welex can solve it. 

Welex, which recently added the Side- 
kicker to its list of Permanent Well Com- 
pletion tools, now offers the most complete 
selection of PWC services to the industry. 

Whether single or multiple completion, 
Welex on your well assures fast, safe and 
accurate service with a minimum of delay. 
That’s why many Welex services and tools 
are standards of the industry, including: 


Perforating 


SWING-JET*—The standard of the in- 
dustry for use in through-tubing work 
Where maximum efficiency is desired. The 
carrier can be run through tubing as small 
as 11.,” ID with seating nipple. 

LINK-JET*—Here is a perforator for 
use in small diameter casing or for through- 
tubing work. The amount of debris left in 
the hole has been reduced. 

SIDEWINDER*—Originally designed 
for tubingless completions, this gun leaves 
absolutely no debris in the hole, and when 


WELEX, IN 
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ONS 


used with the Sidekicker, it perforates 
PWC well effectively without risk of dam- 
age to adjacent tubing strings extending 
downhole. 

SIDEKICKER—A mechanical orienting 
decentralizer, the Sidekicker positions the 
jet gun so that the charges fire outward 
through the casing at maximum efficiency 
—never in the direction of the adjacent 
tubing strings in multiple completions. The 
Sidekicker and retrievable gun carrier can 
be run and retrieved through 2” ID tubing 
and seating nipple. 


Remedial PWC Services 


Welex services and tools include every- 
thing needed for later remedial work on 
PWC wells. These include such standards 
as the: 

e Through-Tubing Bridge Plug 

eThrough-Tubing Dump Bailer 
@ Flo-Master Flowmeter Survey 
® Radioactive Surveys 
e Tracer Surveys 
e Temperature Surveys 
®Welex Jet Tubing Cutter 

In Permanent Well Completions, as in 
other types of completions, a complete pack- 
age of tools and services means time saved 
and money saved. That’s why Welex is your 
best choice every time. 

Let Welex’s complete completion services 
serve you. 


General Offices: 1400 East Berry, Fort Worth, Texas 
In Conade: Welex of Conode, itd 


*Trademark of Jet Research Center, Inc. 
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of stress diseases in the executive 
group with the occurrence of the same 
disease entities in the general com- 


pany population, show almost exactly 


the same rate of incidence. 


Other medical authorities have 


made similar studies and find the 


executive has no different pattern of 


disease than the general public. 
lo understand the nature of stress 


disease, it might be well to discuss 


some of the body’s basi adaptation 


and survival mechanisms 


Rubber, brass, plastic, aluminum, 
wood, and other non-ferrous materials 
(which could not be touched by mag- 
netic tools). 

Pieces of casing, wash pipe, roller 
shoe, carballoy mill, nipples, tong keys, 
packer slips, cones, nails, and even 
12 feet of chain... all recovered by 
Cavins. 


Cavins multi-surge action gets MORE 
junk with FEWER runs! “100 linear 
feet of sand in one run”... “7 gallons 
of junk in 3 runs” ... “one run cleans 


the hole after 4 days of fishing with 
all 


other types of tools” routine 


with CAVINS. 





Houston, Texas HU 6-2821 
Kilgore, Texas 3624 
Odessa, Texas FE 2-3932 
Corpus Christi, Texas TU 3-1331 
Pampa, Texas MO 5-3041 
Lake Charles, La HE 6-7821 
Houma, La. 2-1161 
Jackson, Miss FL 3-9524 
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How you react to stress. When 
first exposed to any stress, the body 


becomes alarmed and over-reacts in 


a general way. This general reaction 1s 
somewhat inefficient in that all parts 
of the body react when they do not 
need to. 

For example, if a sedentary worket 
is suddenly exposed to the stress of 


digging a ditch over the week-end, 


the entire body aches, not only the 


muscles stressed. If resumed the next 


day the work may be a little easier, 


and if continued thereafter at the 
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same level, certain muscles will grow 
stronger. Unnecessary side reactions of 
a general nature will subside and the 
body will discipline itself into a state 
of 
The individual then meets his stress 
with 
less effort, greater efficiency and less 


efficient comfortable adaptation, 


physical work in this instance 


strain on the body. 

It w known that psychologt al or 
emotional stress can likewtse have the 
same effects. 

The normal individual working 
under conditions found in modern jn 
dustry for 8 or even 10 hours a day, 
particularly the executive, can hardly 
be said to be exposed to stresses in 
compatible with biological existence, 
it has been pointed out that spending 
$20,000 is no more difficult a decision 
for the executive than is spending $20 
the time he be 


comes an experienced executive, the 


for the janitor. By 


businessman should have learned to 
function efficiently even with the pres 
sures of his job. 

Yet, the reality of stress disease can 
not be ignored, for it is one of the 
great unsolved medical problems. 

Coronary heart disease, arterioscle 
rosis, high blood pressure, gastric ulcer, 
all are on 
the suspect list of stress disease. 

These real and 
occupy top position in the mortality 
table. In searching for the causes of 


colitis, migraine, allergies 


diseases are very 


stress diseases, we must consider the 
their 
place in the economy of his existence 


nature of man’s emotions and 


Four ‘“‘keys” to survival. Rough) 
speaking, there are four basic phe 
nomena of the nervous system which 
make it possible for man to adapt tt 
and survive in an ever-changing en- 
vironment. These are: 

@ Pain 

® Hunger 

@ Fear 

@® Rave. 

Few of us attempt to simply wil 
away pain and hunger—not becaus 
we like them but because we can't 
control them through will alone an¢ 
could not survive without them. How: 
ever, although the same purpose IS 
served by all four phenomena, ma! 
has quite arbitrarily decided that the 
Creator has made an error by putting 
fear and anger into him, and _ thal 
this error must be corrected. 

The purpose of these four phenom 
ena is to promote survival by discip- 
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GAS FLOW IN MAUIONS OF CUBIC FEET PER DAY 


















































. as the charts show, this UNIBOLT Adjustable Wing 
Valve would handle the fluid with only a 100-lb. pressure 
drop! Or, you could produce 28 million cubic feet of gas 
through it with only a 200-lb. pressure drop. So, while the 
UNIBOLT Adjustable Wing Valve is not a full-opening 
type, its one-inch flow area is far more than adequate for 
practically any desired production rate—and the cost is im- 
portantly lower than for conventional gate and plug valves. 

Actually, there’s a dozen more good reasons why this 
UNIBOLT Adjustable Wing Valve is a solid favorite among 
Value-conscious operators: 





l. There are no exposed threads . . . no accidental 


damage. 
All metal seats 
temperature. 


tr 


not affected by high or low 


we 


Stem packing that needs no tightening. 
4. Stem turns freely under high pressures. 


THORNHILL 


P.O. BOX 1184 


t 


ws 






* 
if you could produce 10,000 bbis. per well per day... 


Threads on stem not exposed to external or internal 
damage. 


Full 242’ pilot for true stem alignment and rigidity. 


Streamlined flow—no obstruction, no turbulence or 
impingement of flow, no negative pressure areas. 


Requires no grease to effect a seal 
be used as micrometer-gauged flow bean. 


may also 


Variable choke speeds up initial clean-up or running 
initial flow tests saves rig time. 

Can be converted to “Pressurematic Safety Valve” 
by simply changing bonnet assemblies. 

Valve can be completely overhauled without removal 
from tree. 

Stem seat sealed by metal gasket; power threads 
assure alignment. 


CRAVER Co. 


HOUSTON, TEXAS 








Let R-u-b-b-e-r 
Take The Wear 


in your sucker rod pumps 


H 


IT COSTS 
YOU LESS 
THAT WAY 


@ MARTIN RUBBER & 
DUCK RINGS give ex- 
cellent life in dirty abra- 
fluids . 


low gravity 


sive high or 
much or 
little water .. . shallow or 
deep wells. They last for 
years in the easier pump- 
ing 


rings cost comparatively 


wells. Replacement 


little. 

@ MARTIN PLUNGER 
BODIES, precision groov- 
ed, drilled and threaded 
(no underneath fluid pas- 
sage), usually last for 
years. Tube or barrel costs 


are often cut in half. 


@ The replaceable SYN- 
THETIC RUBBER 
GUIDES in MARTIN 
CAGES last longer than 
any metal, and the cush- 
ball 


creases your ball & seat 


ALLL CCC 


ioning of the in- 


life. Results are often tru- 


sc iiimiitadieiuuiadaucel MU AAT PATTIE 





ly amazing. (Patent No. =z 
2,591,174) 

Write for our new 1960 

catalog or see it in the 


new Composite (24th Edi- 
tion). All products sold 
thru supply companies. 
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linary control over the body 


he pain 


caused by a cinder in the eve drives 


us relentlessly to protect our vision 


by locating and removing’ irritation. 


Hunger, almost always accompanied 


by ageressiveness, drives us to seek 
food: fear, to flee, rage, to defend 
ourselves, 

There is nothing biologically built 


into man directing him to either fool- 
ish or self-destructive behavior, Never- 
theless, any form of energy, including 
emotional, can be compressed to the 
point where it becomes dangerous. 
Natural, free-flowing emotions guide 
and direct man into healthy survival 
behavior, always gaged in quality and 
quantity to the needs of the moment. 

The newspapers reported an inci- 
dent where a plane dropped a live 
200-pound bomb on a carrier deck. A 
sailor rushed over, carried the bomb 


to the side and threw it overboard, 


saving his own life and perhaps many 
The next day. when challenged, 
but 


more, 


he couldn’t budge a simila safe 
bomb. Healthy, natural fear gave him 
both the courage and the strength to 
adapt to a dangerous’emergency. The 


lik- 


ened to a computing machine which 


human mind and body may be 
is useless without a power supply. The 


human power supply is emotion. 


Behavior vs. emotions. Most 
ridiculous weak- 


men 
conside1 emotions a 
ness worthy only of scorn: the kind of 
nonsense that makes poor frail women 


all. 


We fail to note. however, that women 


cry apparently for no reason at 


in our culture frequently get, or get 
away with, whatever it was they were 
crying about. 

Male children are taught that cry- 


ing is a sign of weakness: that fear 


leads inevitably to cowardice, and 
anger, to the gallows. Most adults be- 
lieve that self-pity is almost a cardi- 
nal sin and that worry leads inevitably 
to stomach ulcers. Consequently emo- 
tions are widely conceived as enemies 
to be conquered at all costs. 

What then is the purpose of emo- 
tions which at best are seemingly use- 
less and at worst harmful? 

Nature does not do foolish things; 


have emotions and they 


all 


must have some logical function. Per- 


persons 
haps emotions themselves are not at 


fault—rather, it is our ignorance of 


their proper use and function. 
It is impossible to measure directly 


the force of emotions. The rapid pulse, 


use Readers’ Service Cards, last page 
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the labored breathing, the clenched 
all these 
are manifestations of emotion; but. 


fist, the punch in the nose 


they are no more the force of emo. 
tion than is the light from a bulb the 
force of electricity. The light from a 
bulb is only a manifestation of elec. 
tricity, which cannot itself be directly 
detected. So it is with emotions, which 
are endlessly confused with the exter. 
nal manifestations of emotion. 

be- 


tween emotion and behavior. A hard- 


A distinction must be made 
breathing, red-faced individual, flail- 
ing about destructively, is not neces- 
sarily undergoing the emotion of 
anger. Conversely, a pleasant, calm. 
appearing individual may be in an 
intense rage, plotting murder. A con- 
vincing actor can exhibit any behavior 
while internally anticipating a pleas- 
ant week-end in the country. 

There are occasions when it is nee- 


tell 


misbehavio1 


essary to someone to stop some 


form of but our confu- 


sion between emotions and_ behavior 
leads us to tell the individual to con- 
trol his temper—or his fears. But these 
are emotions, the internal flowing of 
energy. Energy, whether it is electrical 
or emotional, cannot be destroyed or 
controlled. It may be diverted 


seek 


for nature demands its release either 


even 


but will always another outlet, 
in stress disease or useful accomplish- 


ment. 


Know your ‘‘danger’’ signals. 
Emotions are functionally equivalent 
to pain. Pain orders all our behavior 
so that we operate in our own best 
interest, This is not selfishness in its 
commonly accepted sense of greed and 
meanness. It is healthy self-interest to 
remove a cinder from our eye and in 
no way conflicts with the rights or in- 
terests of others. 

Similarly, emotions, by the pressures 
tell us to 
look into our lives, see what’s wrong, 


and tensions they create, 
and fix it up, for it is almost always 
highly personal and defensive, and m 
no way conflicts with the rights or 
interests of others. To remain phys 
cally and mentally healthy we mus 
accept this control which nature exe! 
cises through our emotions. 

For every event in our lives there 
is an accompanying flow of emotion 
to organize the body to meet our prob 
lems correctly; yet, over and over, 
patients report they have no real prob- 
that the petty irritations I 
their lives are too trivial to be upset 


lems 
about. They seem not to realize that 
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“| A Complete 


“| LOW-DENSITY 
“| CEMENT 


" — No loss to weak formations 






CIRCULATE 
SURFACE PIPE 
WITH TRINITY 
LITE-WATE 















iS 
Trinity Lite-Wate is a neat oil well 
ec cement with a low slurry density. Noth- TIE 
me ing to add but water. It derives its light PROTECTION 


weight properties entirely from the high 
quality raw materials from which it is 
made. Easy mixing, easy pumping, can 
be circulated with low pump pressure 
and without loss to weak formations. It 
has proved satisfactory in circulating the 
surface pipe, tying protection or salt 
Ol string to surface pipe and tying produc- 
ted tion string to protection or salt string. 


OR SALT STRING 
TO SURFACE PIPE 
W/TH TRINITY 
LITE-WATE 


—— 









Trinity Lite-Wate has been in use for 
nm several months in such varying well con- 
ditions as found in West Texas, Okla- 
homa, East Texas, Louisiana, Gulf Off- 
shore and New Mexico, it has produced 







TIE 


































Is. returns in every case where attempted. PRODUCTION 
ent STRING TO SALT 
101 
SLURRY PROPERTIES OR PROTECTION 
” rene lt , STRING WITH 
All slurries were mixed in accordance 
= with procedures in API RP 10B. Slurry TRINITY 
0 i weight and volume were calculated on the LITE-WATE 
es basis of Lite-Wate specific gravity of 2.80. 
in- 
res eae ee Le Mixing Water __. | Volume 
Gallons Per Initial | Slurry Wt. Cu. Ft. Per. | Sacks (94%) 
Y Per 94# Sack of Viscosity | Pounds per | 04#Sack of | Per 
"o _cent | Lite-Wate | Poises__| _ Galion Lite-Wate “| Cu. Ft. 
ay 65 7.33 13 | 13.66 j 1.52 | 0.66 
in 75 8.46 6 | 13.18 | 1,67 j 0.60 
ol 85 9.58 4 | 12.77 i 1,82 | 0.55 
ysi- | 95 |. _ 10.72 3 | 19.44" * | 17 Oa 
| 105 | 11.84 2 | 1996S ae [= 0.47 __ 
- 115 12.97 1 11.89 2.27 0.44 
er- 
A A v ~ - 
ert I‘ F}2 I IC 171° YY 
101 
ob- 
ri &s PORTLAND CEMENT DIVISION 
OD- ; mf 
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AUTOMATIC 
DRILLER 








1. LONGER BIT LIFE 
2. FEWER TRIPS 
3. STRAIGHTER HOLE 


The GEODRIL Automatic Drilling Controt 
was developed, tested and proved in the 
field by The Geolograph Company, man- 
ufacturers of the internationally accepted 
Geolograph Mechanical Well Logging 
Recorder. 

The new, automatic GEODRIL control has 
many outstanding features and offers the 
drilling contractor dependability, economy 
and safety. 

Service for the GEODRIL Control is pro- 
vided by the experienced personnel of 
Geolograph Oil Field Services. Their repu- 
tation for service is backed by over a 
fifth-of-a-century of experience in the oil 
fields. 

When you drill your next well, 
the NEW GEODRIL Automatic 
maximum drilling efficiency. For addi- 
tional information, contact your nearby 
Geolograph Oil Field Services office. 


GEODRIL, 
AUTOMATIC 
DRILLER 


GEOLOGRAPH ~~ 
ee. 


specify 
Driller for 








OIL FIELD SERVICES 
P.O. Box }276 °* Oklahoma City 1, Okla 
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if we fail to meet each little problem 
effectively, there is soon quite a col- 
lection of unsolved problems. 

We do not call out the fire depart- 
ment to put out a match; but, if we 
do not put out each and every match, 
sooner or later we shall have a real 
conflagration 

On being repressed, all the little in- 
crements of emotional energy which 
accompany each event accumulate to 
a considerable feeling of tension, for 


becomes serious in 


the dange1 more 

the aggregate. Nature created man 
with an automatic fire department, 
but, man in his infinite wisdom has 


reorganized himself into ineffective- 
ness. 

When tension rises high enough, it 
may begin to seek other outlets 
through perfectly innocent organs 


the stomac h, the heart. the blood ves- 


sels. This is Nature’s second line of 
warning. Since we don’t accept the 
warning of our emotions, she tries 


hurting us physically with pain. 

the individual is diag- 
He, his fam- 
and often his 


At this point, 
nosed as being nervous, 
ily, his friends, his boss 
personal physician have one prescrip- 
tion for treatment. This panacea con- 


all 


pleasant situations and insisting that 


sists of removing him from un- 


he leave work, calm down and rest. 
held delu- 


are 


One of the most firmly 
that 


and 


sions 1S emotional upsets 
that akin to 


taking poison. I have followed many 


harmful worry 1s 
cases in which people have been re- 
moved from more and more responsi- 
bilities until they become totally in- 
capacitated and nonproductive—in 
effect, concealed pensioners. A prob- 
lem cannot be solved by refusing to 
be aware of it or by evading our re- 
sponsibility for its resolution, 


Don’t look for an “out.” Experi- 
ence indicates that there is very little 
the work 
to cause emotional 


situation, as 
difficulties. 

Improper mechanisms, however, are 
brought into the work place by the 


inherent in 
such, 


sufferer. Usually they are techniques 
of avoiding unpleasantness, developed 
in earliest childhood for dealing with 
stressful situations. 

An individual with a high degree 
of mental health will automatically 
seek 


conversely most people, having poore1 


and use effective mechanisms: 
mental health, suppress those mechan- 
isms. 

If an indiwwidual finds that things 


do not work out well for him, he must 
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to find 
a solution in the external environment. 


look within himself; it 1s rare 


This is a painful process, usually 


avoided so long as oul explanations 
and excuses for blaming something or 
someone else are acceptable. 


When life 


reasonable to 


becomes difficult, it js 


want to get away, but 
the self-disciplined individual know. 
ing problems are not solved that way 
the 


through to a resolution. 


has courage to see the struggle 

An individual who habitually evades 
his responsibilities will repeatedly fol- 
low his usual pattern, but usually 
maneuvers the circumstances so that 
someone else has to protect him, 

It is not always kindness to encour 
age this evasion by acting upon the 


individual’s own prescription. It is 
usually kinder in the long run to han 
dle the situation in such a way that 
he develops courageous patterns of be- 
havior through solving his own prob 
lems with the accompanying greater 
security. 

Physicians have known for centu- 
ries that self-diagnosis is extremely 
dangerous, and it is particularly true 
in emotional difficulties for the very 
mind needed to diagnose the trouble 


is itself not functioning efficiently. 


The boss can help. The supervisor 
or executive cannot accept the subor- 
his failure. The 
superior has a serious obligation to 
all 


ine the subordinate’s shortcomings, 


dinate’s excuses for 


examine circumstances surround- 

Where circumstances indicate that 
the error lies in the individual’s failure 
to adapt to the realities of his situa- 
tion, the supervisor must in all fair 
ness to the man, the organization and 
himself, exercise his authority to the 
end that the failing subordinate meets 
his responsibilities with effective per 
sonal action. 

The supervisor who evades his re 
sponsibility for informing subordinates 
directly, accurately and in a straight 
forward manner of the facts regarding 
their performance, in turn creates ul- 
resolved tensions and stresses in him 
self, for his success is dependent upon 
their performance. 

One of the 


plaints I heard from employes is that 


most common con 


they are not clearly informed regaré 
ing their job performance. This * 
for all of 


jobs are our “bread and butter.” Eve? 


r 


vital us to know, for ou! 


job security, guaranteed by compat) 
policy when not earned by productive 
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JUST MINUTES AWAY FROM YOUR WELL Sa 








FLOCELE . .. 4 cellulose film flake to help prevent or lessen circu- 
lation loss. Additive sizes are available for cement or drilling fluid. 


PALCO SEAL ... an economical redwood bark fiber proven very 
effective in control of lost circulation of drilling fluids. 


TUF-PLUG ...a special blend of graded, ground walnut shells pro- 
viding high supporting strength and excellent bridging characteris- 
tics for wide fractures. 


GILSONITE ... a naturally occurring solid hydrocarbon with ex- 
cellent bridging ability reduces cement slurry weight to as little as 
10 pounds per gallon. 


EXPANDED PERLITES... a lightweight mineral which acts both 
to block the loss zone as well as lighten the fluid column during 
cementing. 


HOWCOGEL ...a high yield bentonite which combines with water 
to form a high strength gel. Can be used with mud or cement. 


BDO (Bentonite-Diesel Oil) . . . commonly referred to as “gunk 
squeeze’, acts to stop drilling mud lost circulation by forming a 
stiff gel. BDO is pumped down drill pipe and stiffens when contacted 
by drilling fluid which is pumped simultaneously down the annulus. 


DOC (Diese! Oil Cement) . . . has been very successful in com- 
bating lost circulation problems in many areas. When DOC is dis- 
placed in a loss zone, it thickens quickly and resists further flow. 
After setting, the water penetrated slurry gives a strong, permanent 
type plug. 

HYDRO-LOK (PC-11) . . . a plastic slurry consisting of a resin 
mix and inert solid materials. It may be pumped or placed with a 
dump bailer. 


CAL-SEAL ... is a super-strength gypsum cement which sets hard 
quickly—and while still in motion. It can block most channels while 
flowing through them. 


CAL-SEAL with Portland Cement... sets faster than either neat 
cement or Cal-Seal alone, providing an excellent material for lost 
circulation control at shallow depths and normal temperatures. 


—— —— i St SS 


There are many other types of lost circulation 
problems... and Halliburton has many other 
additives to help you solve them. Put the 
combination of men, materials, and equip- 
ment of the world’s most experienced oilfield 
service company to work for you. Contact 
your Halliburton man. 





HALLIBURTON cCoMPany 


DUNCAN, OKLAHOMA 
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periormance, will not provide the feel- 


ings of we desire. 


We may be able to fool society and 


security 


our bosses and even ourselves about 
how well we are doing our job, but 
we can delude ourselves only for so 
long, because “Mother Nature” will 


not tolerate it. It prohits little to have 
an unearned pay check if the price 
ol self-deception is heart disease or 
stomach ulcet 

The common excuse for such fail- 


ire to meet this basic supervisory re- 


sponsibility is that the supervisor be- 
lieves he does not like to hurt others. 





WIDEST POSSIBLE RANGE OF SIZES 
AND CAPACITIES — UNBEATABLE 
MCKISSICK CONSTRUCTION — 
EXTRA HEADROOM, SHORT OVER- 
ALL LENGTH. CENTER PLATES BE- 
TWEEN EACH SHEAVE. 

EXTRA WEIGHT FOR BALANCE... 
JOHNS-MANVILLE “KLIPPER” GREASE 
SEALS. 

EXTRA LARGE BEARING DIAMETER, 
E-Z OPENING GUARDS. NO BOLTS 
TO REMOVE. 17” TO 42”. O. D. 
ALLOY STEEL FLAME HARDENED 
SHEAVES. BUILT IN “BUMPER”. 





or that it is wrong to upset people. 
What he fails to recognize is that there 
is no way for anyone to evade his re- 
lo 


form this unpleasant task we ourselves 


sponsibilities for very long. per- 


must first be upset. Since we believe 
emotional upsets harmful, we attempt 
to control our upset emotions, thus, 
aborting the drive to action. The end 
result is an increase in tension of all 


concerned. 


Life is conflict. Modern man seems 
to have forgotten that life is basically 


a conflict. 


WINNING 
COMBINATION 


by 


McKISSICK 





McKISSICK PRODUCTS CORPORATION 
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Tulsa, Oklahoma 
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The maintenance of life itself in the 
individual is a constant conflict be. 
tween the body’s need to maintain an 
internal steady state in the face of an 
ever-changing external environment 
So is the struggle for existence among 
groups and societies. Democrats con- 


flict with Republicans, labor with 
management—the list could be ex. 
panded indefinitely. Whether these 


conflicts should or should not exist is 
another question; but, it must be rec- 
ognized that 
potential dangers. Ignoring the emo- 
not 


they do exist and are 


tional warnings of danger does 
remove the danger itself. 

The full free life which sometimes 
includes a good scrap has been sub- 
merged in a utopian desire for eternal 
harmony and tranquility. 

Lacking any realistic way of achiey- 
ing it, man has developed the tran- 
quilizer pill. Alcohol has long been a 
partial answer to man’s desire for oc- 
casional false tranquility, but he knew 
the price was the next day’s hangover. 
We learned what the 


body may have to pay for the tran- 


have not vet 
quility of the tranquilizer. 

An individual who refuses to per- 
mit himself to become emotionally up- 
set about a business situation because, 
in advance, he presumes it to be hope- 
less 1s missing out on solutions which 
might be forthcoming if he permitted 
his healthy emotions to motivate his 


quest. 


Don’t try the impossible. [here i 
a widespread belief that management 
and supervision can and should make 
all their subordinates happy—not 
simply provide a healthy atmosphere 
in which they can find their own sal- 
vation. 

It is an impossible task for anyone 
to make another person happy other 
himself that he 


does not unduly interfere with the in- 


than to so conduct 
dividual’s finding his own salvation 
Yet, I have talked with supervisors 
who were thoroughly frustrated when 
an employe refused to be happy under 
their supervision, as though it were 
entirely the supervisor’s fault. 
There is in this situation a danger 
for the subordinate as well as for the 
supervisor, Creating an atmosphere 
which tacitly implies that the efforts 
will make an employe happy leads 
him to expect this miracle. When the 
efforts fail, employes are bitter and 
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Sulfate reducing bacteria, cause of corrosion that penetrated this 
brine line, can now be controlled. New Visco Formulas prevent this 
attack, in brine, as effectively as in fresh water systems. 


In Waterflooding: Strict Control of Sulfate-reducing and Sulfide- 
producing Bacteria In Brine as well as Fresh Water Systems. 


Pitting Corrosion 
STOPS .-—s Iron Sulfide Sludge Formation 


Controlling sulfate-reducing and sulfide-producing bacteria in fresh or brine water injection 
systems is an integral part of Visco treatment for waterflooding . . . along with 

efficient clarification, scale prevention and corrosion control. 

Effective, economical control of sulfate-reducing and sulfide-producing bacteria in waters of high 
chloride content is a new development in water treatment practice . . . one you should 

certainly investigate if control costs are running high—or effectiveness is less than excellent 
Write or call for action today. 


VISCO PRODUCTS COMPANY 


Incorporated 
A Unit of Nalco Chemical Company 


1020 Holcombe Boulevard Houston 25, Texas 





-.. SERVING THE PETROLEUM INDUSTRY 
THROUGH PRACTICAL APPLIED SCIENCE 
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resentful. This is not to say that peo- impossible things of himself. Either are inimical to the welfare of him. | 


le do not react well to decent, fair, extreme is equally hazardous. self and the group. The results are, in 
onest treatment, but can we do more? He believes that he can free him- effect, suicide in the form of stress 


+ canenmer comer 


} 
1? F . aiseases. 
© sum up. man brings most of his self of anger and fear; he believes that ; ‘ 
fortunes. his fail ires and stress dis- he has powers to create a heavenly Modern man thereby has sacrificed 
. his identity, freedom, independence 
ises upon himself by striving to make world of peace and harmony without age ' a. ence, 
e a ; ‘ self-reliance and even his courage, in 
imself over into something allegedly conflict here on earth. He believes he , , 
the damp laundry of mediocrity. The | 


ner and more nearly perfect than the can make all his associates, including ; 
; inevitable failure to make himself ove; 
Creat made him. His own strong, his wife and family, happy. ; ; 
into something less than nature In- 
rsistent, but delusional beliefs make His normal elemental drives and , ; : 
a tended leads him into frustration to 
mi ac as though ne has accom- motivations anger, teat are being —— . , 
which there is no end 


lished it and he either fails to fulfill repressed to dangerous destructive : ; ee 
Frustration of the latter sort 1s quite 


s normal obligations or demands tensions in the false belief that they Sa ; 

different from the frustration which | 
he deliberately seeks in playing golf, 
Lhere 1S reasonable hope although 


perhaps a slim one) that some day he 
1] 


= f can learn to play golf well But, I can- | 


8” Ts Sn a 


fe any hope within the toresee- 


eee 
/ 


able future that he will be able to 















f 
a< j ; ‘ 
Lf \ * improve upon his fundamental physi- 
» . , ‘ 
. ~ ological nature 
. ™ , a | i 
> y? Rather than arbitrarily attempt to | 
~ improve upon his, as yet il under. | 
" wee 
~ stood, human nature, he might try to 
\ learn more about his true nature; for Sh 
° al perhaps the Creator did a better job Hi 
od . 1 1 5 | 
; on him than he believes ~ 
“ So 
P ‘nted be » the 41 Inte 
' resented before the +Iist Interna- 
‘ a (0 G tional Conference of the National Of- 
- = —_ 2 , ” . 
LY LIC L/S ’ he af, fice Management Association, May } No 
25, 1960 In 
s f f ’ 
IS 10am proot.. ha 
* 
a e Ho 
lost circulati " 
* 
About 
proof \ the 
: ee | 
= 
Author : 
ill 
ne 
More than 1 million tons of mud have been _ tinuous chart record of mud weight placed in ; ni 
weighed by Mud-O-Graf. This experience front of the driller. Check these features: Dr. Gerald Gordon is chief of Psychi F pro 
; ° ° . A rd S ( et o sycnl- Yr 
has led to the new, foam-proof, lost circula- A weighing unit that will handle lost cir- e. M sdical Divisi E. | for) 
tion-proof model culation material or foamy mud. AUP “te Ne es siehaeichan 1 
‘ i “ 4 o 1] , > ’ - the 
; ‘ . 2 ce very ¢ “ond duPont de Nemours & Company and has n 
A complete cycle of weighing is made The sample is taken every 45 seconds * P yr 
iar “ directly from the mud stream and _ is been on the medical staff of this com- 
every 45 seconds. The weighed sample is pl 
' not dependent on pumping to a remote | pany since 1946. Graduating from the pla 
completely flushed out and passes over the locat 193 St 
" ocation. University of Alabama in 1934, with a en 
shaker before the next fresh sample is taken. Each sample is completely flushed B.A. degree. he continued there for two con 
- : . J . w.® oree, > e t =e 
The recorder can now be installed on the The weighing unit is smaller and easier _ the Scl Medici From \ ope 
derrick floor without adverse effects from rig to maintain. years in the School o pirate , te | me 
vibration on either its remarkable accuracy Continuous recording on a circular chart, 1936 to 1938, he studied at the Univer- 3 
or its general operation. where a full twenty-four hours is visible sity of Louisville’s School of Medicine, | pal 
Twenty years of experience in the mud to the driller. receiving his M.D. degree. Following a0 | gas 
weighing business has proved that there is Recording is easily readable and accurate internship at the California Hospital in AS 
no substitute for a completely accurate, con to 1/2 of 1/10 pound per gallon. Los Angeles, Dr. Gordon went into ptt I 
vate prac tice tor two vears. He served 
Quran. | with the civilian services in England m Te 
> © AUTOMATIC TOOL C0 | 1941 and from 1942 to 1945 served as 4 Ne 
. ee ° . . : 
= eS | medical officer in military psychiatri 
S - 3915 THARP STREET » HOUSTON, TEXAS | hospitals with the U.S. Army in Eng § , 
> ere! O Phone CApitol 4-2511 | land. Returning to Wilmington, Del., | hol 
| after the war, he had a private psychi- ma 
4oysto™ Lake Charles New Iberia Harvey | atric practice there for one year before a 
HEmlock 6-2265 EMerson 9-9862 FOrest 6-1441 | joining the DuPont medical staff. 
128 For more data on advertised products, use Readers’ Service Cards, last page. WORLD OIL AUGUST 1, 1960 








































6 0 











Your industry at work 





——— 


A monthly roundup of items of interest 
about people, companies and associations 


Shell's New Swamp Vehicle 


Hitting the water for the first time is this new Shell Oil Company barge 


South Louisiana. 





“Pogo,” a 
self propelled vehicle especially designed for the inland waterways of the swamps of 





North Star Oil Buys 


Interests in Texas Wells 
North Star Oil Cor 


tors of San 


will 


additional primary reserves 
secondary reserves can be ob 
waterflooding. Negotiations ar 
with owners of the remaining 
nt for remedial work and deep- 

uy increase production. All ar 
duc ng in the Gr 


avburg limestock 


rmation at approximately 2,500 feet on 
Hoover Ranch in the Shannon field 
The transaction 18 the second In i 


nned program of acquisition by North 


I 
St ecent months. Last December the 
1y purchased an interest in eight 
wells in Ector and Andrews 
lexas. Additionally, the com- 
iny Is irrently negotiating for three 
Ss wells in San Patricio County, Texas, 


remaining Hoover Ranch 


Tekoil Announces Its 
New Oklahoma Acquisitions 


lek Corporation of Dallas and Okla- 
i City has d its Oklahoma 
through three acquisitions 


The 


were acquire d in three separate 


Increase 


wells on 920 acres 


It also has been made known 


that secondary recovery and recompletion 


transactions 


programs, including waterflooding, is 
expected to immediately on all 
properties 


Ihe 


begin 


deals included 38 wells on 10 


leases in the West Sasakwa field, Semi- 
nole County, acquired from Marvin 
Boyd, Dallas, for cash and an oil pay- 
ment, 

The other two deals are for cash and 
both involve leases in the N.E. Uncas 
field, Kay County. They include the 
G. C. Gales lease, involving six wells on 


240 acres, purchased from C. L. Jenkins, 
Oklahoma City, and the Burch Lane 


Lease, involving three wells on 80 acres, 
purchased from R. C. Lillard, Shawnee, 
Ok! 

ict 


lekoil Corporation is an oil producing 
company secondary 
recovery with executive offices in Dallas, 
operation offices in Oklahoma City and 


regional offices in Midland, Texas. 


specializing in 


Tidefleet Organized to 
Coordinate Flying A Fleet 

The lidefleet Corpo- 
ration, to certain activities of 
the expanding Flying A fleet of 
owned and operated by subsidiaries of 
Tidewater Oil Company, 
nounced by S. H 


the new corporati nm 


organization oft 
coordinate 
vessels 
has been an- 


Harrison, president of 


Pidefleet Corporation headquarters 
in the Pennsylvania Building in 


Del 


will be 
Wilmington, 


SS 





WHEN YOU 
ENCOUNTER 
EXCESSIVE 
TORQUE, DRAG 
OR THE HAZARD OF 
STICKING 
DRILL PIPE 
AND CASING.... 


SOUTHWESTERN 


FLAKE 
GRAPHITE 


——l9:«excellent dry lubricant « 


a2 


inert * compatible with 
any mud e¢ mud rheol- 
ogy unaffected ¢ mixes 
readily * inexpensive 
minimum graphitic carbon 
92% ¢ durable, weather- 
resistant 50-Ilb. bags 


SOUTHWESTERN 
GRAPHITE 


COMPANY 


GRAPHITE ROAD « BURNET, TEXAS 













FOR 
EXPANDING 
SECTION MILLS 
AND HOLE OPENERS 


LOCKOMATIC 


@ 
...is unequalled in safety, 
performance, and economy. 
There are a dozen reasons. 


+9 Coupling recesses located before 
milling section. 


© SECTION MILL CUTTERS 
® ROLLER CUTTERS 
© DRAG CUTTERS 


ROTARY 
OIL TOOL COMPANY 


serving the industry over 20 years 
8655 WHITAKER AVE., BUENA PARK, CALIF. 
LAmbert 6-4621 © cable ROTOILTOOL 


other service points: 

BAKERSFIELD—FAirview 4-043) 

VENTURA—Miller 3-4366, L & R Sales 
HOUSTON—FAirfax 3-0854, Cassco Oil Tools 
LAFAYETTE—CEnter 5-4031, Cassco Oil Tools 
HOUMA—UPtown 9-2251, Cassco Oil Tools 
MARACAIBO—7-9231, 7-9232, C.A. Std. Directional 
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Standard Educational Grant 
To Benefit 130,000 Students 
\ § 


ivmts colleges 


5.000 grant for education, to be 


financed lberal 


11 


privately 


with enrollment of 
udents in i3 Midwest states has 
made by Standard Oil 
Phe grant 
independent 
\ 29.000) 


O00) st 

Foundation, 
associations of 

makes a total of 

given to then : 

the Foundation 


| unds ‘ 


Stale 


colleges 


association in) Colo 
‘ea Kansas, 
Montana, 
Dakota, 


plac ed 


rado, Wikels. Indiana, 
Michigan, Minnesota, Missouri, 
ety North Dakota, Sout! 
and Wisconsin. No 


restrictions are 
on the use | 


ol un ‘ ong as they are 
necded to Im- 


Phey 


lied wholly « i part 


spent wherev 


prove the education pro may 


TT app toward 
| 


costs, researc! 


| uilding pl 


operating 
ries or even 


Mobil Oil Organizes 
West Coast Division 
Organization of the Los Angeles Explo 
tion and Produ Division of Mobil 
Oil Company h: ntly been 
need. Mobi il is the operating 
mpany in the and 

onv Mobil Oil Compan 

itl headquarters I 0 
yoration and Producing Div 


‘ na " ' 
ia) and ACQUISITION, 


ision will 


leas 


esponsibl 
producing 
{ ura a California, 
\rizona, ! on, a neton, Idaho, 
Nevada, Utah, western lorado, north- 
New Mexice and \ aska Phe 
ew division is divided into three dis- 
ricts, ¢ oastal, Sal rf aq 
«ky Mountain, witl 
ocated in Santa Fe 
and Durango, Coolo 
ofhce for the San Joa alles 
is located at Bakersheld, alit 
he covered by the 
practically the same ompassed 
Exploration and Land 
Petroleum Clor- 
of the 


western 


alley and 
offices 
laft, Calif.. 
exploration 
Listrict 
area division 1s 
as Was Crile 
by the Production, 
departments of General 
poration which became a 
Mobil organization on January 
R. O. Swayze has been named produc- 
with ©. E 


rineer, M W 


part 


ing manager of the division 
\ an Meter, ji 
Kibre, natural Rob- 
inson, operations superintendent, and 

G. Kingman, joint manager. 

D. Hobson has been appointed divi- 
sion exploration manager with Joseph 
Neely, division geologist: W. r. Carver, 
division landman: and Klaas van de 
Weg, division geophysicist. Other staff 
appointments are R. P. Lavenant, Jr., 
attorney, E. R. Paul, employe rela- 
and J. O. Hills, division 


. division eng 
gas manager: B. H. 


interest 


senior 
tions manager, 
comptroller. 
Superintendents for the producing dis- 
tricts are H. H. Carrick, Jr., Coastal; 
J. J. Oliphant, San Joaquin Valley, and 
P. M. Barry, Rocky Mountain. Explora- 
tion —_ ‘rintendents are E. R. Orwig, 
Coastal; C. L. Doyle, San Joaquin Valley 
and T. : Hobbs, Rocky Mountain. 
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SAND LINES “ 
INSIDE 
TUBING 


KINLEY 
SAND LINE 
CUTTER 


-$331 
-4528 
-5264 


“1711 
-3833 


-5396 
. 5541 


za OOP» 


LIBERAL, KANSA 
Rainbo Service ; -3598 
LINDSAY, OKLAHOMA 


-2530 

MIDLAND, TEXAS 

Luceeus Service & Co sa - 1631 
OKLAHOMA CITY, ORLAHOMA 

Rainbo Serviee Go. é< ME 4-2131, ME 4-0105 
VIDALIA, LOUISIANA 

Davis- Kemp Tool Co., Ine.... 

WHITTIER, CALIFORNIA 

Kiine Wire Line Co 
bat ove wha FALLS, TEXAS 


Hudson-Eads, inc 
bat wa ah N. DAKOTA 
Cc. White . 7 
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Tags =. 
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Xx 


ext get-together 
in New 


we say more?) 


d you 


Orleans! 


The JUNG 


NEW ORLEANS, LA 


1100 guest rooms, 10 handsome 
meeting rooms. Tulane Room 
seats 1550 for meetings, 1000 
for banquets. Charcoal Room. 
Contact Sales Dept. 


MO 4-5100; New York, 
Washington, EX 3-6481 


Chicago, 
MU 8-0123; 
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THIS COVER 
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Men in the industry 





Dr. Richard J]. Gonzales, | s expandi ns 
r Fira | Dr. Charles F. Jones who has 
Humble Oil & Refining Company's <1 f the M fac- 
1) he I Divi 

wly 
sit | 
| | 1) | 
Dr. ] ; 
Herman P. Press ductit studies of the 

ler |r ( \ l tl Ol 
I] Divis led in’ planni fut ( 

lent | f 1 Joseph L. Seger, 


( l Divis | Sal, 





OILFIELD TRUCK AND FLOAT 


Thornycroft Sandmaster 252’’ wheel base Oilfield 
Truck. Hands-England full Oilfield Body. 60,000 
Ib. winch, heavy duty gin poles, winch operated 
gin pole risers and folding SAE king pin 

Hands-England 75,000 Ib. capacity, tandem axle 
Oilfield Float 30’ 0” long and 9’ 6” wide, folding 
support legs and inverted 36” fifth wheel 

Truck and Float on Michelin 18.00 x 25. Sahara 


OILFIELD == 
TRANSPORTATION 
EQUIPMENT | 





OILFIELD FLOAT er 


Hands-England 75,000 Ib. capacity tandem axle 
Oilfield Float 30’ 0” long and 8’ 6” wide, folding 
support legs and inverted 36” fifth wheel. 

Float on 11.00 x 20 — 14-ply tires 


OILFIELD TRUCK AND FLOAT 


Scammel Constructor 261° wheel base Oil- 
field Truck. 

Hands-England 75,000 Ib. capacity tandem 
axle Oilfield Float 30’ 0” long and 9’ 6” wide, 
folding support legs and inverted 36” fifth 
wheel. 

Truck and Float on 14.00 x 20—18-ply tires 





OILFIELD FLOAT 
Hands-England 25,000 Ib. capacity single 
axle Oilfield Float 24’ 0’ long and 8’ 0” wide, 
folding support legs and SAE king pin 11.00 
x 20—12-ply tires. Steel stake sides. 





HANDS-ENGLAND OILFIELD EQUIPMENT LTD. works Road, Letchworth, Herts., England. 
Letchworth 600 Cables: Oil, Letchworth, England 
B.M.1. 


Telephone Telegrams: Oil, Letchworth. 
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Dr. R. J. Gonzales 





Dr. C. F. Jones J. L. Seger 
on June as vice president for all publi 
affairs (public and governmental rela- 
tions will be associated with Presslei 


Norman C. Miller, chief geologist, has 
been promoted by Delhi-Taylor Oil Cor- 


poration to the 


reat { nilor 
mana r of exptot 


newly created position of 
‘ ation. He will super- 
vise all foreign and domestic exploration 
activities of the company. J. D. Nunnally 
succeeds Miller as chiet eeologist 


Lawrence J. O'Connor, Jr., Houston oil 


consultant and a top 
aide in the federal 
Office of Oil and Gas 
in Washington, D.( 

named by 
Secretary of the Inte- 
rior Fred Seaton as 
head of the 
government s manda- 
tory oil imports con- 
trol program. O Con- 
nol succeeded Capt. 
Matthew V. Carson, 
Jr., as oil imports ad- 


j 


has beer 


the new 





L. J. O'Connor, Jr. 


ministrator on July 


S. J. Talley has transferred from the 
Phillips Petroleum Company's Bartles- 
ville, Okla.. headquarters to Midland, 
Texas, to assume the position of assistant 
division manager and division exploration 
geologist. R. A. Wolgast, formerly dis- 
trict landman at Colo., has 
landman. 


Durango, 
Denver as division 


Dick T. Fenwick, assistant manager of 
the Denver Division for Sinclair Oil & 
Gas Company, has been named assistant 
to Vice President L. G. Rheinberger, head 
of the Gas and Gas Products Department, 
Tulsa. C. H. McClure, assistant manager 
of the Tulsa Division, has transferred to 
Denvet to succeed Fenwick. 


moved to 


Robert O. Anderson, president of Hondo 
Oil and Gas Company, Roswell, N.M., 
has been elected a member of the board 
of directors of Northern Natural Gas 
Company, Omaha, Neb. 
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H. P. Pressler, Jr. 











Re 





Edv 
mist 
left 

with 


He 


com 


Joh 
iden 
by t 


Geo 
Vac 
tivit 


AU 





was also designated an executive vice 
president, succeeding Harry Jefferies, re- 
tired, but continues as a director and 
chairman of the finance committee. 


Men in the industry 





Harry E. Haynes has been appointed di 
vision geologist in the Dallas headquar- 
ters office of William 
J. Carey, independ- 
ent oil produce) 


John D. Raunborg has been named as- 
sistant to the controller of Kerr-McGee 
Oil Industries, Inc. W. Wayne Roberts 
Haynes was previ has taken over the duties as manager of 
internal auditing, the position previously 


held by Raunborg. 


ously manager of the 


Carey Rocky Moun- 





tain operation. Be- - 
fore joining Carey, _T > 0 Richard G. Guerrero has joined inde- 
QO. P. Thomas C. F. McCoy mas Kk 
Havnes worked fo . vendent oil operator Cecil V. Hagen of 
” : I 8 

The Pure Oil Com ©. P. Thomas and C. F. McCoy have Houston as a geologist. Previously Guer- 
pany Dolf W. Field- been elected to the board of directors of rero was employed by Shell Oil Com- 
man continues as dis- Sinclair Oil & Gas Company. Thomas — pany. 





trict geologist in tl 
Rocky Mountain 


H. FE. Haynes ales ta Whew 


Reese H. Taylor, chairman t tl 


Union Oil Company of California 









56, was re-elected to that pos 
nd in addition, was elected pres 

office he held earlier before he BUILDS A BETTER 
ide chairman. A. C. Rubel, presi 

since 1956, recently retired. Dudley SUCKER ROD 

Tower, semior vice preside nt, was elected 
vice. president and continues 
xecutive committee. John W. Towler, 
tor ot mat facturing ind N. .. 
Ugrin, director of industrial relations 
ected \ residents. Morley E. 
Jovece, supervisor Of financial nial nts 


ected assistant con er, 
R. E. Dalbeck, who has becon 
of te Bude Caomce © 





NORRIS 
SUCKER 
RODS 


Write for complete Sucker Rod Bulletin 


Richard R. Anderson | een appol 
f production for Sun Oil Com- 
pany. Formerly at 
administrative assist 

ant to the prod 
tion Vice president 
Anderson succeeds 
Kingsley V. Schroe- 
der who recently was 


nah) ed vice pre sider 





in charge ot dom« Sti 


and ( inadian pl 


duction activities 





\lso, J. Dwayne Tay- 
R. R. Anderson lor was appointed 
ssistant to the director of foreign pro- 
ction operations, and Thomas F. Rit- 

ter, named assistant to the geological 


nselor for foreign operations 


Edward M. Connaughton, senior econo- 
mist, Socony Mobil Oil Company, has 
left for Tehran on a special assignment 
with the National Iranian Oil Company. 
He will help to organize the Trantan 
ompany’s Economics Department 








John Knudsen, Jr., has been elected pres- 


ident of the Kent Petroleum Company W. C. NORRIS, MANUFACTURER 
by the board of directors DIVISION OF DOVER CORPORATION 
P. O. BOX 1739 . TULSA, OKLAHOMA 


BRANCHES: Great Bend, Kansas; Corpus Christi, Hous- 
ton, Kilgore, Odessa, Wichita Falls, Texas; Oklahoma 


J. W. Gwinn has succeeded retired 


George Barnwell as head ot Standard- fsucwxtr Roos City, Oklehoma; Salem, Illinois; Casper, Wyoming elttial ila 


POLISHED BOOS - COUPLINGS Farmington, New Mexico; Edmonton, Alberta, Canade 





Vacuum Oil Company's exploration ac- 
tivities (ee RIM RY NS SERINE SAN AG ST cS: 


AUGUST 1, 1960 WORLD OIL For more data on advertised products, use Readers’ Service Cords, last page 139 





Associations 


Four Corners Society Announces 
Third Field Conference Trip 








| | ( (; y & 
| d | 1 
() | 
Sey 
\ 7 
( |? ‘ 
I 8 
\ ( | 
I LO o 
hair Houston NOMAD Guests and Speaker 
—_—— A large number of international guests 
14 


turned out for the regular June dinner 


FIRST IN MAGNETIC FISHING... meeting of the Houston Chapter of 17 
NOMADS to hear Desmond Barry, presi- 19 


dent of Galveston Truck Line, who was 





guest speaker for the evening. Interna- 


















. 
tional guests present were, standing left “i 
to right: Armando D. Reed, HOMCO 20 
De Mexicos, Mexico City; Rienhard 20 
W ohlbeer, student School of Mines, 
n Bathe th Clausthal, Germany; L. Bennarar, Y. F. 5 
oo P., Buenos Aires; G. W. Van Hillo, Shell 
Petroleum, [ran; Phillip Morris, Shell 25 
Petroleum, The Hague; speaker Des- 
mond Barry, Galveston; P. G. Shaheen, 
K & G Magneti LU. S. Steel International, Maracaibo; »% 
Fishing Tool and R. B. Standefer, Creole Petroleum, 
Maracaibo. Seated, left to right: Ar- 27 
mando Castillanos and Ramon Velasco, - 
Pemex, Mexico City; Hugh Gransaull, : 
1] Ke Hugh Gransaull & Co., San Fernando, 
ca Trinidad; Neil Beggerstaff, National Sup- Oct 
for ply Co., Mexico City; Gerard Voisin, : 
C. F. P. A, Algeria; Jon O’Conner, ‘, 
Hugh Gransaull & Co., San Fernando, ‘ 


Trinidad; and H. W. Van Gills, Shell 


WORLD WIDE Petroleum, Borneo. ‘ 
WELL CLEAN UP 6 


Oil Heat Institute of America 
T t Pitt 
MAGNETIC ° ” cl : helping —— Insti- 


MUD CLEANING tute of America will soon be chartered ~_ 


in Pittsburgh, Pa. Known as the Western 


















; 10-1 
Pennsylvania Chapter of OHI, the 35- 
11 1 
: member group is headed by Walter 
Fishing for lost junk several thousand feet down hole is no 
picnic anytime . . thousands of miles from home base Young, president, a partner in the Sub- Het 
makes it worse. You can minimize your problem by putting urban Oil Company of New Alexandria 
K & G Tools in your export drilling program a 19-2 
K & G Drill Pipe Junk Shot breaks up hard-to-recover Other officers are Hartley King, King 
junk. K & G Magnetic Fishing Tools clean the hole. The & Keeney, Inc., Boston, Pa., general man- 19-2 
K & G Adjustable Core Barrel Magnet protects costly core 
heads, speeds coring. ager; Francis Bartley of F. R. Bartley 
The new K & G Ditch Magnet cleans metal cuttings Sales and Service. Belle Vernon. treas- 
from the drilling mud system, protecting pumps and mud 
line equipment urer, and George E. Kmetz, George I Ne 
Call K & G for well clean up mud cleaning Kmetz Oil & Gas Burner Service. New Los 
, service anywhere. Prompt attention given to export Club 
orders. Phone, write or wire today for quotations in your Brighton, secretary. Hou: 
1 & drilling area. Purpose of OHI and its afhiliated chap- lege 
- las-F 
OIL TOOL AND SERVICE CO., INC. J. hiacon oo 
” / “4 through education of its members and a Hote 
2703 Sackett Street « Houston 6, Texas * JA 2-5436 ; York 
coordinated advertising program E. |} 
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Sept 

710 Eleventh Annual Field Conference, 
Billings Geological Society, 
Billings, Mont. 

&- 9 Louisiana-Arkansas Division of Mid- 
Continent Oil & Gas Association, 
Thirty-eighth Annual Meeting, 
Roosevelt Hotel, New Orleans 

11:13. New Mexico Petroleum Industries 
Committee, Annual Convention, 
Western Skies Motel, 
Albuquerque, N.M 

14.16 National Petroleum Association, 
Annual Meeting, Traymore 
Hotel, Atlantic City, N.J 

17-19 Biannual Symposium on Drilling 
and Blasting, Golden, Colo 

19-21 rexas Mid-Continent Oil & Gas 
Association, Forty-first Annual 
Meeting, Hilton Hotel, San 
Antonio, Texas. 

20-21 Illinois Oil Industry Convention, 

St. Nicholas Hotel, Springfield, 


I 

20-21 Water Lift Institute, Court House, 
Liberal, Kan. 

20-21 American Gas Association Organiza 
tion Meetings, Hotel Cleveland, 
Cleveland, Ohio. 

25-27 American Association of Oilwell 
Drilling Contractors, Twentieth 
Annual Meeting, Roosevelt 
Hotel, New Orleans 

5-28 American Institute of Electrical 
Engineers, Petroleum Industry 
Committee, Seventh Electrical 
Conference on the Petroleum 
Industry, Hotel Skirvin, Okla- 
homa City. 

26-28 ASME Petroleum Mechanical 
Engineering Conference, Jung 
Hotel, New Orleans 

7-28 API, Executive Committee of Board 
of Directors, Greenbrier Hotel, 
White Sulphur Springs, W. Va 

29-30 Mid-Continent Oil & Gas Association, 
Mississippi-Alabama Division 
Meeting, Grand Hotel, Point 
Point Clear, Ala 


2 § AIME, Society of Petroleum 
Engineers, Fall Meeting, City 
Auditorium, Denver 

5 7 Third Field Conference, Four Corners 
Geological Society, Moab, Utah 

5- 7 AIME, Rocky Mountain Minerals 
Conference, Newhouse Hotel, 
Salt Lake City, Utah. 

o 7 NACE, Tenth Annual Western Region 
Conference, Sheraton-Palace 
Hotel, San Francisco. 

6 & Ninth National Cly Conference, 
Purdue University, Lafayette, 
Ind. 

6 & NACE, Southeast Region Conference, 
Dinkler-Plaza Hotel, Atlanta, Ga 

9 11 Tennessee Oil Men's Association, 
Fall Convention, Andrew Jackson 
Hotel, Nashville, Tenn. 

9-12 ASTM, Committee D-2 Meeting, 
Mayflower Hotel, Washington, 
D.C. 

10-12 American Gas Association, Annual 
Convention, Atlantic City, N.J 

11 14 NACE, Northeast Region Conference, 
Prichard Hotel, Huntington, 
W. Va. 

12 14 Southwest Federation of Geological 
Societies, Third Annual Meeting, 
Wooten Hotel, Abilene, Texas 


19-20 NACE, North Central Region Con- 
ference, Schroeder Hotel, Mil- 
waukee, Wis. 

19-20 Gulf Coast Association of Geological 


Societies, Convention, Biloxi, 
Miss 


Nomads’ Chapter monthly meeting: 
Los Angeles, second Wednesday, Jonathan 
Club, Wallace A. Sawdon, Secretary. 
Houston, second Monday, Ye Old Col- 
lege Inn, Harry E. Estes, Secretary. Dal- 
las-Fort Worth, first Monday, Greater Dal- 
las Club, Hank Davis, Secretary. Tulsa, 
Hotel Tulsa, Gilbert Swift, Secretary. New 
York, first Monday, Hotel Biltmore, Jesse 
E. Hickman, Seceretary. 
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FE. A. Johnson 


Elliott A. Johnson, vice president, 
Finance, and a general counsel, Schlum- 
berger Well Surveying Corporation, and 
John G. Seiler, president, Tube Turns, 
Division of Chemetron Corporation, were 
elected president and vice president, re- 
spectively, of the Petroleum Equipment 
Suppliers Association by the 

hoard of directors at its annual meeting 
in Banff, Canada. Wallace Wilson, presi 
dent of Wilson Supply Company, is the 
out-going president of PESA. Principal 
speaker for the annual meeting was Alvin 
C. Hope, president of Independent Pe- 
troleum Association of America. New 
district. directors were also appointed 
Chev include, Directors-at-Large: E. S 
Dulin, Byron Jackson Tools, Inc.; J. A. 
Crawford, The Youngstown Steel Prod- 
ucts Co.; Frederick F. Murray, Oil Well 
Supply Division, United States Steel 
Corp.; A. W. McKinney, The National 
Supply Co.; Ted Sutter, Baker Oil Tools, 
Inc.; F. M. Mayer, Continental-Emsco 
Co.; M. B. Jones, The S. M. Jones Co. 
Division of Buffalo-Eclipse Corp.; D. D. 
Bovaird, The Bovaird Supply Co.; M. E. 
Montrose, Hughes Tool Company; 
Rainey Elliott, Jones & Laughlin Supply 
Division; Grover Kilgore, Halliburton 
Company; W. T. Powell, Continental- 
Emsco Co.; Wallace O. Wilson, Wilson 
Supply Co. 


group s 


Directors, Eastern District: Karl Elhiott, 
Acme Fishing Tool Company; W. H. 
Greer, W. H. Greer Supply Co.; Lloyd 
Lanphere, Ajax Iron Works; Donald W. 
Mackie, Jr., Bradford Supply Co.; J. T. 
Murray, Midway Supply Co.; F. E. 
Rath, Spang & Company; Craig Rowley, 
Parkersburg Rig & Reel Co. , Division of 
Parkersburg-Aetna Corp.; Paul Scherf, 
Alten Foundry & Machine Works, Inc.; 
John G. Seiler, Tube Turns, Division of 
Chemetron Corp.; H. Bernard Wehrle, 
McJunkin Corporation. 


Directors, Northern Mid-Continent Dis- 
trict: F. FE. Bernsen, Lucey Products 
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J. G. Seiler 


Corporation; W. L. Butler, W. C. Norris, 
Manufacturer; G. W. Carrington, Exner- 
Dodge, Inc.; Jene Harper, Franklin Sup- 
ply Co.; K. W. Lineberry, Black, Sivalls 
& Bryson, Inc.; M. G. McCool, Ameri- 
can Iron & Machine Works, Co.; W. J. 
McWilliams, Republic Co.; L. B. Mead- 
ers, Halliburton Company; A. C. Polk, 
Dowell Division of The Dow Chemical 
Co.; C. R. Zimmerman, Bethlehem Steel 
Co., Supply Division. 


Directors, Southern Mid-Continent Dis- 
trict: R. A. Baker, Cabot Shops, Inc.; 
K. W. Davis, Sr., Cummins Sales & 
Service, Inc.; Otto Hammer, Dresser In- 
dustries; S. J. Iverson, Iverson Supply 
Co.; W. H. Larkin, Larkin Packer Com- 
pany, Inc.; R. H. McLemore, Otis Engi- 
neering Corp.; R. D. Poindexter, Supe- 
rior Iron Works & Supply Co., Inc.; 
L. L. Rector, Rector Well Equipment Co., 
Inc.; Ray O. Shaffer, Welex, Inc.; T. N. 
Shults, Mid-Continent Supply Co. 


Directors, Gulf Coast District: Herbert 
Allen, Cameron Iron Works, Inc.: 
George B. Coale, Baroid Division, Na- 
tional Lead Co.; G. B. Coleman, Bowen- 
Itco, Inc.; F. L. Hereford, Murray-Brooks, 
Inc.; Elliott A. Johnson, Schlumberger 
Well Surveying Corp.; L. A. Little, Lufkin 
Foundry & Machine Co.; John Maher, 
Reed Roller Bit Co.; J. J. Neale, Lane- 
Wells Company; Frederick W. Richmond, 
Houston Oil Field Materials Co.; Richard 
FE. White, Mission Manufacturing Co. 


Directors, recommended for Pacific Coast 
District: James Bere’, Axelson Mfg. Co., 
Division of U. S. Industries, Inc.; H. J. 
Hagn, Chiksan Company; Harold F. 
Howard, Howard Supply Co.; Arthur S. 
Marshall, H. C. Smith Oil Tool Co.; 
I. J. McCullough, McCullough Tool Co.; 
H. H. Peters, Technical Oil Tool Cor- 
poration; John J. Pike, The Republic 
Supply Co., of California; Andrew W. 
Rose, Byron-Jackson Division, Borg- 
Warner Corporation; Elvin K. Wilson, 
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A and B 
TUNGSTEN 
CARBIDE 


for Hard Facing of 
* Drilling Bits 
* Tool Joints 


* Rotary Shoes 


When 
shoes, 
and B Tube Metal gives the oil industry 


the hardest, toughest, most uniform de- 


applied to tool rotary 


mints 
| ’ 


rock bits and underreamers, A 


posit of abrasive-wear resistant surface 





it is possible to obtain with manual 
torch or arc. 
AVAILABLE SIZES* 
Size of Rod Tungsten Carbide Mesh Size 
BULK METAL 


A and B Bulk Metal is clean, crushed 
tungsten carbide particles of uniform 
high quality, designed to give hard, 
wear-resistant surfaces. 
Available in the following 
sizes:* 4-8, 8-10, 10-20, 30-40, 40-100, 
10-200, and 200 dn. 


non-porous 


screen 





Metal Mfg. Company, inc. | 
Mrs. of Tungsten Carbide 


P. 0. BOX 13125 HOUSTON 19, TEXAS | 
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Suppliers’ notes 
Shaffer Tool Works: W. A. Wilson, Web 


Wilson Oil Tools, Inc. 


Sidney A. Shuman, 

Fluid Packed 
Pump Company Di- 
vision The Na- 


tional Supply Com- 
pany, has been trans 
red to Pitt 
Pa., as assistant l 
the president of Na 
tional Supply l | 
S a new. position 
James M. McFadden 
nas been init 


oh?) Mi 





yeneral manager of 


Fluid Packed Pump c 


~ |} 


\. Shuman 


Joe W. Hammond, 
! operat Seismograph Serv- 
ice Corporation, has | ted assist 
J. D. Greensward . 
Canadian Allis-Chalmers Limited, 
v owned Allis-Chalmers Manufac- 
turing Company diary. He s eds 
Harold M. Schudt who has I d 
lit f M Allis-Chalmers 
International. 
Fred \. Brock 
aise named | 


} 
(| 


| Donald P. Venker 
nents manager, respectively, « 
Geophysical Products Branch of th 
Texas Instruments Incorporated Instru- 
mentation Group at Tlousto: \t othe 
me time, E. H. Urquhart was named 


es engi for Texas Instruments 





Jack G. Clark 
Jack G. ¢ lark has been appointed super- 


Jack T. Rodgers 


intendent of the Houston plant, and Jack 
lr. Rodgers has been named assistant 
cretary-treasurer of Hunt Tool Com- 

pany. 

Richard K. Teske has been named Chi- 


cago District manager {o1 Leschen Wire 
Rope Division, H. K. Porter Company, 
Inc. 


John R. Mills has been appointed sales 
manager of the Rotadrill Division of 


Schramm, Inc. 


sales 


Lee Popham has recently joined thi 
staff of Brown Oil Tools, Inc., of Hous- 
ton. 


W. R. Timken was elected president of 


| The Timken Roller Bearing Company at 


that company’s recent annual meeting. 
Timken succeeds D. A. Bessmer who re- 


signed 
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Delta’s Big Jets offer you the fastest, 
most luxurious flights ever! 
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RECTOR 
Type ‘‘O”’ Fill Shoe 
and Collars 


FOR Maxinu™ PLEXIB Li Ty 

















Rector Type ‘‘O”’ is the only auto- 
matic casing fill equipment that 
permits you to stop running pipe 
and circulate the well as often and 
for as long as you want and then 
resume running pipe with con- 
trolled orifice fill after circulating. 


Only Rector Type ‘‘O’’ Gives You 
These Advantages: 


* Automatic fill-up increases safety— 
speeds running time—reduces pressure 
surges—protects the formation. 

* Orifice choke in the spring-loaded 
flapper valve assures controlled con- 
stant fill. 

* Precision rubber molded section on 
aluminum flapper valve assures posi- 
tive back-pressure valve. 

* Ceramic choke inserts are easily 
changed, making field maintenance 
easy, fast. 

* Converts to float at operator's option. 

* Internal parts are easily drillable alum- 
inum alloy. 

Available through your favorite supply 


store for use in casing sizes 4° O.D 
through 20” O.D. with standard threads 


RECTOR 


Well Equipment Company, 
Inc. 

1100 North Commerce Fort Worth, Texas 
Houston Plant: 2215 Commerce 
EXPORT REPRESENTATIVES 
Continental-Emsco Co.; Mid-Continent 
Supply Co.; Oil Well Supply Division 
of United States Steel Corp. 


1960 
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Suppliers’ notes 








Sidney A. Adger 


Ralph Nobel 


Sidney A. Adger has been elevated from 
vice president and director to senior vice 
president and director of Milwhite Mud 
Sales. Ralph Nobel also was elected to a 


vice presidency. 


Clint B. Warren has be 
regional sales engineer in the Houston 
office of Delta Tank Manufacturing 
Company, Ine.’s, Oil Field Equipment 
Division. 


en appointed 


Hilmer A. Olson has been promoted to 
the position of export sales manager of 
Bowen Itco, Inc. Prior to his new pro- 
motion, Olson had been assistant export 


Mmanagel 


William S. Morris was re-elected presi- | 
dent of ALCO Products, Inc. Three other | 


re-elected to serve three- 


directors were 
year terms, they are: LeRoy A. Peterson, 
president of Otis Elevator Company; 
Lawrence N. Murray, a director of the 
Mellon National Bank and Trust Com- 
pany, and Wilson D. Leggett, Jr., vice 
ALCO. 


president of engineering fo 


Robert O. Vaughn 
has been appointed 
vice president, mar- 
keting of Southwest- 
ern Industrial Elec- 
tronics Company, 
one of the Dresser 
Industries. Vaughn 
moves into the SII 
position from his for 





mer post as western 


regional manager of 





A 


R. O. Vaughn 


overnment opera- 
tions for Dresser In- 
dustries, Inc. 


Luther C. Whalin has been appointed a 
field representative at Hobbs, N. M., for 
U.S. Steel's Oil Well Supply Division. 


Clark W. Arnold has been named sales 
representative in the Rocky Mountain 


\rea for Well Equipment Mfg. Corp. 


Claude L. Griffin has been appointed 
sales manager for the Fort Worth Tool 
Division of Chicago Pneumatic Tool 
Company. He was formerly vice presi- 
dent in charge of sales for the Security 
Engineering Division of the Dresser In- 


1 
CQUuSTTIes, Tin _ 


Bill Nelson has been appointed quality 
control manager of Smith Tool Company. 


A and B 


The uniform 

cutting agent 
for 

fishing tools 


A and B “Wear Cut,’’ the 
newest addition to our tung- 
sten carbide products family, 
is an effective cutting agent 
on rotary shoes, mills and 
reamers. It is manufactured 
under the most modern and 
efficient methods known in 
the Hard Metal Industry to- 
day. ‘Wear Cut’’ assures uni- 
form grain size, eliminates 
flat slivers, and produces a 
rod with the specified amount 
of carbide and binder. 





and B “WEAR CUT” COMPOSITE ROD 


ROD size | MESH SIZE % CARBIDE 
Xx 15 | 10-18, \%-20, %-%e | 60% ; 65% 
Y%x15 | 3%6-% Y, X, 60% ; 65% 
x15 | Ys, He%, Y-Ke | 60% ; 6714.% 
x15 | He M4, 26-6, 4-2 | 60% ; 672% 


Write for prices on rods and/or bulk metal. 


Engineering counsel is avail- 
able. Let our tungsten carbide 
research center be your tung- 
sten carbide center. 


See Our Catalog in COMPOSITE CATALOG—Page 118 





Metal Mfg. Company, inc. 


P. 0. BOX 13125 HOUSTON 19, TEXAS 
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UP UP UP 
81.8% 79.3% 112.5% 





1948 COST LEVEL |} 
) » MACHINERY KONTOL 





L. 

IN A PERIOD OF The Tretolite research staff constantly seeks , 

ti 

RISING PRODUCTION COSTS Wavs to produce better KONTOL*® Corrosion In- of 


hibitor formulas for less money. This coneern 


KONTOL prices , 


for cost control as well as COTTOSION control has 


: 

kept the per gallon price of Konror at the 1948 | 

. ’ : QO : | 
are still at 1948 level! |... 0. ¥ 

level! Today, when costs of equipment, material, 4 


and wages are spiraling higher. it makes more 





sense than ever before to invest in a sound 


KONTOL corrosion control program. 


{sk the Man in the Red Car 











how it can be done. 


SUBSIDIARY AND AFFILIATED COMPANIES 


CANADA, Edmonton Alberta « ENGLAND, London 


GERMANY, Frankfurt, a M. © WENEZUELA, Caracas 


REPRESENTATIVES 
ARGENTINA, Buenos Aires « BRAZIL, Rio de Janeiro + COLOMBIA, Bogota 
ITALY, Rome « JAPAN, Tokyo « KUWAIT, Kuwait «+ MEXICO, Mexico, D. F. 


NETHERLANDS, The Hague «+ PERU, Talara «+ TRINIDAD, Port of Spain 
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Suppliers’ notes 








(Chuck Petrie Art Hawkins 

Jim Sayers has been 
appointed foreign 
sales manager of 
Smith Tool Company 
and will maintain of- 
tices at the company’s 
main offices and plant 
in Compton, Calif 


Art Hawkins, formet 
Coastal Division man- 
Ventura, 





Ve! at 
Calif., succeeds Say- 
F ers at the company's 
Jim Sayers Edmonton, Alta., of- 
a. and Chuck Petrie has becom 
Coastal Division manager. He was _ for- 


ly assistant division manage 


Lail Hamilton Shaw, Jr., has been ap 

d assistant district engineer at New 
Orleans for the Oil Well Supply Division 
ff U.S. Steel. Shaw was appointed assist- 


district engineer in June 1958, and 


ved in this capacity at Farmington, 
N. M.. Ft. Morgan, Colo., and Houston, 

vhere he has been located sinc« July 
E. P. Hayes has been named consulting 
ineer and = assistant in the sale of 
pumping units and engines in all 
oducing areas for the Lufkin Foun- 

dry and Machine Company. 

Allison (A. F.) Peters has recently joined 


tall of Joe Stein, Inc. 


id 





W. D. Long \llison 


Peters 


William Dabbs Long has been appointed 
inical consultant for Plastic Appli- 


cators, Inc., in the state of Mississippi, 
d Charles W. Calhoun has been ap- 
ited electronics research engineer for 


the firm 


Neal Clayton has joined Geophysical Ex- 
ploration Company of Houston as a 
field He will 


coordinate Operations 


‘ Crvisol ot 
] 


OperatLons 
ct and crew 
uughout Texas and Louisiana from the 


Houston headquarters 


AUGUST 1, 1960 





WORLD OIL 


Joe Manning, formerly vice president and 
veneral manager of Stewart & Stevenson 
Services, Inc., has been named executive 
vice president; Charles Ward, acting as 


assistant general manager, has assumed 
the position as general manager; Dick 
Conolly, formerly South Texas district 


manager at Corpus Christi, Texas, has 
been named coordinator of branches and 
Dick Grant is the 


2 ° 
sranch; 


emains in) Corpus; 
branch manager of the San Juan 
Tom Langham moved from the position 
of credit general manager 
with offices in Houston and Dick Ander- 
son N. N. 


Elkins is the new Corpus Christi Branch 
manager: Howard Perkins is branch man- 


Manager to 


is the new credit manager; 


FOR TUNGSTEN CARBIDE HARDFACING 
ae eed 


ALWAYS 
SPECIFY 


ae 





D. Howell 


transferred to the Houston Sales Depart- 


ager at Beaumont; L. has 


ment, and Harold Vaughn is now service 


manager, succeeding Howell. 


Charles M. Beeghly has been elected 
president of Jones & Laughlin Steel Cor- 
poration. He has served as executive vice 
April 1958, 
director of the corporation since October 


1957. 


president since and as a 


William A. Roever has been appointed 
manager of the newly created Dallas Dis- 
trict office for Clark Bros. Co., One of 


the Dresser Industries. 


$3 The original sintered tungsten carbide composite rod ... the 
‘ag rod with the highest concentration of properly sized frag- 
* mented tungsten carbide for the greatest number of cutting 
P: surfaces. 

i Hardest steel cutting tungsten carbide matrix alloy with 


rotary shoes. 


KUTRITE, 
THE QUALITY 
tk HARD METAL 


* SPECIFY 
bd 
és 





P. O. Box 19042 


Phone HO 5-6063 


oe 
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Made Only By 
B& W METALS COMPANY, INC. 


ultimate strength up to 100,000 psi. 


Easily applied to fishing tools, bits, reamers, stabilizers, mills, 











Houston 24, Texas 
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Suppliers’ notes New Company Announced by 
Dowell and Schlumberger 





J. B. (Johnny) Reeves has ned tl ; 3 
: * Berea \ new company, known as Dowel 
Tyson Smith Company e firm’s : 
_ Schlumberger Corporation, has recently 
* ‘ Lat one” 2 een formed by Dowell Division of Thi 
s headquarters in afavette and wi : 
2 : Dow Chemical Company and Schlum 
Tail 

' , ' ger Limited. This new company will 
: tfer all Dowell services and Johnston 
: esters) drill stem = testing in) countries 


t than the United States and Canada 


Dr. A. P. Buetel, president of Dowell. 


J. I. Webster 1 A. B. Edwards, ' 

ae eee 17 ; ji is chairman f the board of 
; | rs of the ne corporation. Othe 

ted to salesmen by Jones & Laugh- - aes 

lin Supply Division. Webster s beet Dow pig ard are A, 
sioned to ti I&Ds W Xp Polk and L. B. Swan. Schlumberger di 

| | 1] lor rectors will be Jean Riboud. Guy 1 

() I nd Gill iN n. | in Wi 








e Protect the heart of gas lift 
valves with Harold Brown normally 





ll seated check valves. Available in 
three types—‘“‘AM’’ Magnetic Check 


Gas Litt Check Valve—“B” Gravity Check Valve 
Valves Prevent “S” Spring loaded Check Valve. 
Damaging Backwash 











 & 
pig 
7 
- 3 
° 
. 
— 
=~ -— = 
: : = 
- < _— 
ad = ee 
_ « aS 
© < a 
: F = 
. Zz 
Type ‘AM’ Magnetic Check Type “S” Spring Loaded Type “B’ Gravity Check 
Valve Check Valve Valve 
Positive Ball Seal Spring protected from flow Non-fouling Drop 
Non-weakening magnetic stream Heat treated insert seat 
action Heat treated K-Monel insert and drop 
Insert seat, easily replaced seat 
Made from Monel and high Long life Monel spring 


nickel alloys 


Harold Brown Check Valves fit all standard make gas lift valves. 
Ask your Harold Brown representative to show you all the superior 
features of H-B Check Valves. 


HAROLD BROWN ' 
COMPANY Pst 


MOUSTON 





P. 0. Drawer 25047 © Houston 5, Texas 
Phone: JAckson 6-4411 


3 


president of the new corporation: 


Swan, vice president, and Tromer R 


Smith, manager of operations. Head- 


I 
quarters are in London 


Firm Name Is Changed to 
Halliburton Company 


The Halliburton Company officially 
became the new name on July 5 for what 


used to be known as Halliburton Oil Well 


Cementing Co 


The change of name was made_ be- 


cause Halliburton provides a number of 


oil field services and products in addi- 


tion to cementing and because the com- 


pany has entered other industries to 


market several products and _ services 


originally developed for oil field usé 


Murphy Safety-Switch 
Opens Houston Office 
Frank W. Murphy Manufacturer, Inc., 


recently opened an office in Houston 
with Sidney Frakes, application engineer, 
to head up the new branch operation of 
Tulsa fir Stock, engineering and 


service facilities will be maintained by 
Frakes at 3 Belmont Street in Hous- 


In addition to Tulsa and Houston, th 
pany has sales and service facilities 
in Los Alamitos, Calif... and in Calgary- 
Edmonton, Alta., through Petro-Automa- 
Industries. Ltd... and in Caracas, 
Venezuela, thr h Madca-Edificio Gali- 


Jaeger-Cordray, Inc., New 
Representative for SIE 


Jaeger-Cordray, Inc., has been ap- 
wointed representative f Southwestern 
Industrial Electronic’s Southeastern 
Region Phe addition of this tean to 


SIE’s regional organization now gives the 


division nationwide coverage in all vital 

areas of military activity 
Jaeger-Cordray, Inc., has offices | 

cated at 3811 Colonial Drive in Orlando, 


Fla 


Continental-Emsco Opens 
New Louisiana Supply Store 
Continental-Emsco Company recently 
opened a new supply store in Lake 
Charles, La. The occupancy of the new 
building enables Continental-Emsco to 
have all new stores in its South Louisi- 
ana Division. There are stores located at 
Venice, Harvey, Houma, Leesville, Mor- 
gan City, Lafayette and Lake Charles. 
Nealy Nevils, Jr.. is manager of the 
new Lake Charles store, which is unde 
the supervision of Division Manager E. 
\. Dunn whose office is in New Orleans 


Midland Geophysical Acquired 
By Empire Geophysical, Inc. 

Acquisition of Midland Geophysical 
Company, Midland, Texas, facilities and 
personnel by Empire Geophysical, Inc., 
Fort Worth, has been announced by 
Howard Itten, Empire president. The 
acquisition was effective May 1. 

Itten also announced the appointment 
of Lorenz Shock, who founded Midland 
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Suppliers’ notes 





Geophysical, as Empire vice president 
d chief 


\l lland 


The acquisition of 


geophysicist Shock organized 
Geophysical in 1951 
Midland 


facilities 


1 
| 
I 


enlarge 


1 personne s Empire's crew 
erations to a total of seismograph 
ties and 15 drilling units. The con 
dation of the two companies’ tape 
reduction facilities in Midland will 
rovide Empire with ne f the most 
plete and versatile t reduction 
in tl | ted States cording 
[tter 
U. S. Steel Issues 
First Casting License 
1} first license to produce iS S 
[ S. Ste ( ) itented | 
ional alloy steel s been issued 
Los Angeles dry Allov Steel 
®« Metals ( pany 
Lndet u Allov St s 
Metals is autl ized roduce | 
stings I dk f prod S 
SCOTE if ( cS N¢ \ 
: .¥ 


my, /- 


J eremmere 


RATES: 





Regular Classified 


Displays Classified ads, 


All classified ads payable in advance. 





FOR SALE 





Wie I , | 
Dy, 1 


BUDA POWER UNITS 





AUGUST 1, 1960 


WORLD OIL 





New Books 
and Maps 





ELEMENTS OF PETROLEUM RES. 
ERVOIRS, Society of Petroleum Engi- 
neers of AIME, 6 North Central 
Expressway, Dallas, Norman J. Clark, 
S 


00) 


As the title implies, the author has 
written this book for the non-reservoit 
engineer who seeks a basic understanding 


Throughout the 
from the description in Chapter 1 
petroleum was formed to late 


of petroleum reservoirs. 
book 
of how 
chapters which present some of the more 
the ma- 
narrative, novel- 
free of 
and physical formulas 


Included are 


complex engineering concepts 
terial is presented in a 
mathematics 


like stvle which is 


treatments of sec ondary 


recovery processes, operating oil reser- 
voilrs for maximum profits, use of nat- 
iral reservoir energy, how pressure-pro- 
duction trends affect recovery in oil 
wells, how efficient rates of production 
mav be determined, et 


INTEGRATION AND COMPETI- 
TION IN THE PETROLEUM IN- 
DUSTRY, Yale University Press, New 
Haven, Conn., Melvin G. de Chazean 
and Alfred E. Kahn, $7.50. 

For the first time an attempt is made 
to assess rather than to explain the effect 
of the gig ize and integrated struc- 

participants in the 


rantic size 
ture of the major 
United States petroleum industry upon 
the effectiveness of its competitive per- 
each level of its operations. 
This book explains the extreme degree 
this industry in terms 
and of the historical 
evolution of this form 


formance at 


of integration in 
of its technology 
occasions for the 
of organization 

PETROLEUM FACTS AND FIG. 

URES, American Petroleum Institute, 

Committee on Public Affairs, New 

York, $4.50. 

This 475-page volume, prepared by 
the Institute's Committee on Public 
Affairs, provides a 
tical 


comprehensive statis- 
history of the 100-year-old oil in- 
dustry, including data on production, 
refining, transportation, marketing and 
utilization. It incorporates for the first 
time historical highlights on each of the 
industry's major divisions, a glossary of 
important terms and a bibliography. 


OIL AND GAS MAP OF MUHLEN- 
BERG COUNTY, KENTUCKY, Ken- 
tucky Geological Survey, University of 
Kentucky, $2.20. 


\n oil and gas map of Muhlenberg 
County, Ky., the first since 1930 to be 
compiled for the county. Muhlenberg 


County, located in western Kentucky, is 
one of the leading oil-producing counties 
of the State, producing more than a mil- 
lion barrels of oil annually. The map is 
11 inches x 36 inches and is in two colors. 
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BW 


SCRATCHERS 


CENTRALIZERS 
IB 622 2 good coment job 


CHANNELIN 


is defined as... 











CHAN'NEL.ING 1. To rm a channel in; to 
J T through a 

anne hannels. 3. Oil Well Drilling. 
in well cementing, a condition resulting from 
incomplete removal of fluid, gelled mud and 
filter cake from behind the casing by the 


ascending cement slurry. 


r nvey 
L: 














sek SeSe ES. OIL SAND S3pstge ese. ny 











“e 


CHANNELING MEANS .. . 


(1) An imperfect primary cement job 





(2) Mud left behind the casing 
(3) Expensive squeezing 


(4) A poor completion 


Bo W 


SCRATCHERS AND CENTRALIZERS 
best ° 


economical 





Your and 
most 
insurance for the : 
elimination of channeling 
and a good primary cement 


job. 


8 ant VAT hic. 





Well Completion Specialists 


WEST COAST 
19706 South Normandie Ave 
Torrance, Califorma 
PHONE FAculty 1-2463 


GULF COAST 
Box 5266 
Houston 12, Texas 
PHONE WAlnut 3-6603 

















Announcing 
the new 


» MILLER 


“SLIM HOLE” 
| =P — 


iv Dle l ‘ >] 
Sand "P ip, with curately ma 
chined lug-type bottoms le 
Miller Sand Pump ” 
SAND PUMP SIZES 

O.D 414 
Lengti + ft. for 3” OD 
and larger pump ind 25 ft 
thao si 


MLLER, 


SAND QRS 


SS Sey 


Miller Sand Pump Co. 


General Offices, Box 4516 
Oklahoma City 9, Okla 


; EXPORT OFFICES 
A 30 Rockefeller Plaza 
NEW YORK CITY 20, N. Y 
























S. uperior 


OIL TOOL 
SERVICE COMPANY 


INCORPORATED 


e CASING MILLING 


BOTTOM 
JET MILLS 


e FLAT 


e WHIPSTOCKS 


LINE 
CORING 


e WIRE 


P. O. BOX 22191 
HOUSTON 27, TEXAS 


JACKSON 8-6138 
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SQUEAKS from the 


BULLWHEEL 





EXPLORATION 





WORLD OIL 


“They re getting oil out of the land 








and sea 


OIL CO. 






sey 


what are they up to now!” 











Problem Parents 


lo be honest. the { INO 
hard to bring up children right is that 


they insist om imitating their parent 


South of the Border 

Pancho, a school bov. Wiis asked 
his teache. Pancho. what does vo 
father do? 


“[T have no father, teaches ae 
killed by the weasel 

“Killed by a weasel How could 
that be? 

He was seeting on the railroad track 


Pancho explained, And he deed not 


heat the weasel! 


Our Growing Children 


\ class of 10-vear olds had 
structed by their teacher to write a stor 
on some category of cleanliness and 
health. One little 
beled “Care of the Peeth 
ordet 
See vour dentist often 
Brush your teeth every 
and every night 
Watch out for shovers at the 
drinking 


fellow’s treatis« la 


listed 


Morning 


fountain 


Ain’t lt the Truth 


wolhan boarded crowded 


\ young 
bus. A tired little man got up and gave 
her his seat. There was a moment. of 
silence 

“[ beg your pardon?” said the tired 
little man. 

“[ didn't say anything,” replied the 
young woman. 

“Tm sorry,” said the littke man, “I 


“Thank you’.” 


thought you said, 


use Readers’ Service Cards, last page 


WORLD OIL 


In Technicolor and Cinemascope 

Have vo ad) Webster's Diction 
ty 

No. | ll WILY 
The Holiywood Rage 

Did you hear about the new Holly 
wood western? It's a psychological horse 
pera At the end of 
horse cracks up 


picture, the 


There Is a Difference 


Trathic Rate Clerk Miy girl frien 
i twin. 
OS&D Clerk She is? How ul VO 
Il them apart 
Prathic Rate Clerk Her brother 


nuilt differently 


Famous Last Word 

Old reservoir engineers never die 
they just lose their material balances 
Old colleges never die thev Just lose 


their faculties 





SECONDARY RECOVERY 


faa) ENGI, 
qo fe 
e @s 


STEPHENS ENGINEERING 


Wy, a> 
Chita racs, 1% 





RESERVOIR ENGINEERING 
Water Flooding Gas Repressuring 
EVALUATION CORE ANALYSIS 
SURVEYS ECONOMICS 
Cost Estimotes, Design, Installation 
FIELD SUPERVISION 
Phone 723-2167 











Ree 
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McCULLOUGH 


» SALINITY LOG 








50 


...a nuclear log that tells 
OIL from SALT WATER 


he McCullough Salinity Log determines the 


presence and degree of saline fluids in formations 


surrounding the bore-hole. It will distinguish 
between oil and salt water and can be used in 


open O1 cased hole Providing hole diameter is not 


extreme, it mav be used where air or gas or highly 
saline Huid was used tor drilling 
\ “chlorine” curve and a “hydrogen” curve are 


ecorded simultaneously at the same depth 


elevation with a single detector. These curves 


ire compared to indicate the amount of salt, NaC] 


articular, that is present in the formations 


eing investigated. In potential oil bearing for 


tClOTIS the absence rf salt IS indicative of the 


I 
t 


presence ot oil 
t 


The recording of the two curves simultaneously 


nsidered essential. It eliminates the possibility 
cle | th disere pancy between two curves whicl 
recorded separately. It also insures the record 
f information under identical phvsical 
litions—of extreme importance in interpreting 
the Tw ( Ves 
\ higher counting rate and greater instrument 
v allews an increased spacing (23 in 
| een the source and the Scintillometer. This 
vides the added benefit of a proportionately 
large ne of investigation 
QO} f thy »p f, wures: 


® Distinguishes between salt water and oil in liquid 
bearing formations. 
® Determines the degree of salinity in formation 


fluid. 


® Identifies salt water zones that must be blanked 


off. 


8 Makes possible water saturation calculations for 
potential oil bearing zones. 


= Shows salt water and oil zone contact under suit- 
able conditions. 


® Aids in determining gas/oil contact. 


® Helps determine if it is economically practical to 
set casing on new completions. 


® Aids in evaluating correct depth to set casing 
String. 


® Accurately re-evaluates old wells to locate 
potential cased-off production. 


® A reliable tool for porosity determination. 


Mi‘ Calloush 


TOOL COMPANY 


Los Angeles e Houston e Edmonton 





Cable Address: MACTOOL 
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SALINITY LOG 


Wee rma res 
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The McCullough Salinity 
Log illustrated was made in 
a producing well, originally 
drilled in 1952. 
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BETHLEHEM’S SECONDARYR 
































BETHLEHEM STEEL COMPANY 
SUPPLY DIVISION THIEME 
ind I “port Dept.: 21 East Second St., Tulsa, Okla 


lehem Supply Company of Canada, Ltd., Calgary, Alberta, Canada 


products, use Readers’ Service Cards, last page. WORLD OIL AUGUST 1, 1960 r 










YRECOVERY TURNKEY SERVICE 


fakes care of everything from the 


| supply well to the injection well 
| 











Let Bethlehem handle planning, design, equipment, installation 
>. even the final check on the operating plant. We have handled 
well over one hundred successfu l waterflood projects throughout 
the oil country. Our engineers are experienced in designing 


lition. 





ithin virtually every type of water, well, and weather conx 
Shes know secondary recovery, and have all the experience 
necessary to make your projected program a profitable one. 





Complete turnkey services 
ENGINEERING — After determining the special mechanical and eco- 


nomic requirements of the particular project, we prepare 
working drawings which specify the proper equipment and 


determine its operating location. Every phase of construction 





is detailed with full re gard for special considerations, such as 





the ene’ future expansion of the plant, or the portability 


or reclaimability of individual units. 


EQUIPMENT - When operating under turnkey contract, we purchase, 


schedule for Pe ment, and receive on location each piece of 


Let us tell you more about Bethlehem turnkey and 


package services. Any of our 53 offices and stores 


can supply full details. 


equipment specified for installation. Pumps, prime movers, 














drives, automatic controls, instrumentation, piping, filters— r 
everything needed for the entire project is ordered and expe- | Sols Depa STEEL COMPANY, 
dited by our own purchasing department. When the plant ts | Bos bial 
completed, we issue to you what is in effect a single invoice j Tulsa 2 0 
covering all three phases of our service: engineering, equip- | PI wii s oe py ae ee ee 
ment, and construction. | “8 Bet! Wat S 
CONSTRUCTION — Bethlehem’s turnkey service includes the con- ‘pncduligiaag aac eels 
q | struction of everything on the project site. Our engineers ; ete os seamen 
\ supervise the erection of the tanks and buildings, as well as j Address___ —-- 
Be, the installation of all equipment and connecting lines. When | City & State__ 


the plant has been checked out thoroughly and is operating 
as designed, it is turned over to you. 


50 
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|"? PUP PIQIS GUE OF MUVECEISeG PIVUUCTS, Vol NROEUGETS VErvVicCe VUIGS, iG5t page. 






equipment and 
services 





steel piston hub which need not be 


New Pump Equipment 
\ compl te 


nd replacement rubbers has been de- 


line of pump pistons removed from the rod when rubbers 


are replaced. Rubbers molded to pro- 


signed and recommended for service Vide a predetermined, well calculated 
with waterbase drilline fluids. New lip interference with the liner wall. 
regular” rubbers are interchangeable Phe Guiberson Corporation, One of 
Or the Guiberson ONne-P1lece forged the Dresser Industries 


For more dota, circle El on postcard 


Water Draw-Off Valve 
L his 


double seat 


new valve features packless, 
and non-treezine construc- 
Iwo seats or valves are mounted 
lett. 


seats first, permitting the chamber be- 


won 


on the same stem. Inner valve, 


tween the inner and outet valves to 


drain before the outer valve is closed 


i Cap on the end of the valve body and 


the outer valve can be removed and 


the seat on the outer valve ts replac ed. 


while the inner valve remains closed 


against the tank products, thus, per- 
mittine the valve to be serviced with- 
out the expense and inconvenience ol 


| hie Johnston « 





emptying the tank. 


For more data, circle E2 on postcard Jennings ( company 





New Weight Indicator 


\ new anchor type weight indicato1 
has been developed for the small drill- 
ing rig, workover or production hoist 
Type “G” provides all the advantages 
of the J ype “2 “2 and “rs. 


rigs, but is scaled down to 


used 
on lareer 
be light in weight for the stringent re- 
quirements of portable rigs. ‘The Na- 
tional Supply “G” 


Company ‘Type 


Deadline Anchor is side-mounted to 
the derrick lee or other structure, and 
provides a permanent mounting fo 


the Sensater pressure signaling device. 
Martin-Decker Corporation. Supple- 
ments data on Pages 3517-3548. 1960- 





1961 ( omposite ( atalog 


For more data, circle E3 on postcard 
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Improved Oil Saver 
This improved oil saver can be 
installed without cutting the line. 


which means great 
savings in wire line 
stripping cost. Other 
features effecting 
wire line stripping 
economies are: 
Weal 1S 


compensate d by 


Rubbe. 


hydraulic pressure 





furnished with a 
standard 


vyrease 


eun: all steel con- 
struction: weal 
parts easily accessi- 
ble and easily 
replaced; one-piece, 


low-pric ed replac C- 





able packing, rub- 


ber and line euide, 


and clearance inside for 134-inch rope 
socket. Brothers. Supple- 


1824. 1960-1961 


Saunders 
ments data on Page 
Composite Catalog 


For more data, circle E4 on postcard 





Rotating Kelly Packer 

The new Hydril Type “LS” Rota- 
ting Kelly Packer is now available for 
use with anv blowout control equip- 
ment. It is completely self-contained 
Packer 


ball-bearing-mounted 


within its own housing. con- 


sists of central 
sleeve, provided at its upper end with 


kelly 


end with a 


a driver to engage the drive 


bushing, and at its lowe 
steel-reinforced rubber stripping 
packer which seals around and rotates 
kelly Hydril 

9757 


Supplements Pages 2/7//- 


2896, 1960-1961 Composite ¢ ‘atalog 


with the Company. 


data on 


For more data, circle E5 on postcard 
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New equipment 





Poxyglas Tank 


Poxyglas, a new ty 


sistant tank, has been made avail- well purser, back 
ible. Poxyglas is an epoxy resin- pressure and pres- 
bonded, glass filament-wound tank sure reducer serv- 
that 1s appl ible in the storage ot ice. Wide pressure 
sour Cl ides. walt rflood and salt watel range 0-2.000 psi 
disposal processes, and fon offshore 1s available through 
nd other areas where external corro- the use of inter- 
sion 18 a problem It is resistant to all changeable pres- 


ids normally enc 


pe ot corrosion- 


uintered 





Pressure Control Pilot 

A new 
pressure 
pilot, called the 


high - low 
control 


Type E-1, has been 
developed with sep- 
arate high and low 
pressure sensing 
elements to allow 
pressure to be taken 
from two separate 
points. E-1 is used 
as a pressure salety 
control high-low 


shut-off and for 

















in oil sure range springs. 


held production salt water. sour Merla Too] Com- 
crude. fresh water. carbon dioxide, pany. Supplements 
vdrogen sulfide and treating chemi- data on Pages 3679- 
cals Black, Sivalls & Bryson, Inc 1684, 1960-1961 
Supplements data on Pages 685-704. Composite Cata- 
1960-1961 Composite Catalog log. 


For more data, circle E6 on postcard 
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New Combination Bit 

This new combination bit combines 
the desirable features of both the drag 
and rock bit to produce a superior 
drilling tool for soft and intermediate 
formations, Advantages: Higher pene- 
tration rates, straighten holes, lower 
torque, less weight and smoother roll- 
ine action. Cones, cutting at and near 
the periphery of the hole, serve as a 
pilot, keeping the hole straight and to 
Hunt Tool Company. Supple- 
ments data on Pages 2713-2760 and 
1848A-1848D, 1960-1961 Composite 
Catalog 

For more data, circle E8 on postcard 
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_“Texsteam’'s Rig Heaters Proved Safe 
} And Dependable In Every /nsta/lation” 


LJ fin met 2 minutoc 

g « sizsics 
Here's one heater meeting ALL the require- 
ments of a power rig for dependable 
source of heat in cold weather operations. 
Available in two sizes (1 Million and 212 
Million BTU output), this compact, packaged boiler 
is completely safe, cannot explode under any con- 
ditions, and is easy to operate. No firing-up 
period, no cooling off period is necessary and it 


reaches maximum volume within three minutes 


An important feature is that the heater and 
entire heating system may be filled with 

diesel oil or anti-freeze to prevent freezing 

while the rig is shut down. The Texsteam 

rig heaters have more than adequate steam 
volume to keep the rig floor comfortable, heat the 
change house, keep mud at workable tempera- 
ture, prevent freezing of blowout preventers 
and other vital fluid control equip- 

ment, as well as supply live steam for cleaning 


Write for catalog with complete details 


Y od . a 
/ VAPOR HEATING — 
4 





TXT'S 
25 MS 
65 H.P. 


For more data on advertised products, use Readers’ Service Cards, last page 





TXT'S 
10MS 
35 H.-P. 
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New equipment Service and Workover Rig 


his multi-purpose, self-propelled 





drive-in type unit is designed for every 
oil field job from rod and tubing serv- 
icing to deep workover. Model 200 
has a depth rating of 8,000 feet, with 
a nominal range of 150 to 250 horse- 
power. In operation, it is centered 
close to well. ‘Truck is leveled on four 
jacks, outriggers are swune into posi- 
tion and engine drive is shifted to the 
drawworks. Model 300-B has a ratine 
of 12.000 feet with a nominal rane 
of 250 to 350 horsepower. (The Na- 
tional Supply Company. Supplements 
data on Pages 3849-35976, 1960-196] 
( omposite Catalog 


For more data, circle E9 on postcard 


New Crossover Tool 
A new crossover tool has been de- 
veloped for use in single string dual 


producers having a 


] 
I 


wide pressure ¢ if - 





ferential between 
the two zones lool 
is designed to pre- 
vent the zone feed- 
ng problems often 
encountered with 
conventional cross- 
over equipment 
while ( hie ( ks are 


beine changed. Tool 





IS full opening to 


permit necessary 
HINDERLI I ER yg ae ce 
to he performed on 


on the lowe) 7one, 


and makes PTWC 
of the lower zone optional. (Otis En- 
elmeering Corporation Supplements 


data on Pages 4269-4364. 1960-1961 


( omposite Catalog). 
EQU | PM é N j For more data, circle E10 on postcard 


Centrifugal Mud Pump 


A new side-suction centrifugal mu 


Write for Well Head pump for supercharging slush pumps 
and for reduction of pump power end 

















Equipment Bulletin for “ae 
shock loading is now available. New 


t and 5-inch BN mud pumps allow 
slush pumps to be operated at maxi- 


complete information. 


mum pressures and capacities, result- 





ing in longer life of fluid end parts 
and pistons. Features include: High AL 
carbon steel shaft; turned, ground 
and polished to size; shaft is chrome 
W. C. NORRIS, MANUFACTURER plated at packing area for longer life. 
DIVISION OF DOVER CORPORATION (Gardner-Denver Company. Supple- 


P. O. BOX 1739 = @ = TULSA, OKLAHOMA ments data on Pages 1993-2028 and 





Buy From 
BRANCHES: Great Bend, Kansas, Corpus Christi, Hous = aan . ° . 
GU Craw Sond, Sema Corme Cian. Have wt NORRIS 3549-3572, 1960-1961 Composite 
WELL HEAD EQUIPMENT klahoma; Salem, Illinois; Casper, Wyoming Distributor 
Pr 8 eS SO Farmington, New Mexico; Edmonton, Alberta, Canada Catalogo 
. 5 





For more data, circle Ell on postcard 
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